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The American Alliance is an educational organization, structured for the purposes of 
supporting, encouraging, and providing assistance to member groups and their personnel 
throughout the nation as they seek to initiate, develop, and conduct programs in health, 
leisure, and movement-related activities for the enrichment of human life. 

Alliance objectives include: 

1. Professional growth and development — to support, encourage, and provide guidance in 
the development and conduct of programs in health, leisure, and movement-related activities 
which are based on the needs, interests, and inherent capacities of the individual in today's 
society. 

2. Communication — to facilitate public and professional understanding and appreciation 
of the importance and value of health, leisure, and movement-related activities as they 
contribute toward human well-being. 

3. Research — to encourage and facilitate research which will enrich the depth and scope of 
health, leisure, and movement-related activities; and to disseminate the findings to the 
profession and other interested and concerned publics. 

4. Standards and guidelines — to further the continuous development and evaluation cf 
standards within the profession for personnel and programs in health, leisure, and 
movement-related activities. 

5. Public affairs — to coordinate and administer a planned program of professional, public, 
and governmental relations that will improve education in areas of health, leisure, and 
movement-related activities. 

6. To conduct such other activities as shall be approved by the Board of Governors and the 
Alliance Assembly, provided that the Alliance shall not engage in any activity which would be 
inconsistent with the status of an educational and charitable organization as defined in Section 
501(c) (3) of the Internal Revenue Code of 1954 or any successor provision thereto, and none of 
the said purposes shall at any time be deemed or construed to be purposes other than the 
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status. Bylaws, Article III 
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Introduction 



The services provided for athletic medical 
care are extremely varied in high schools and 
colleges, ranging from a tray of ice cubes 
reserved for injury care to a fully equipped 
training room with a complete staff. Indeed, 
in these days of fiscal conservatism, a full- 
time athletic trainer, especially at the high 
school level, is an unaffordable luxury. 
While some schools make an attempt to iden- 
tify some health-related staff member to deal 
with athletic injuries, others rely solely on 
coaches to recognize and treat injuries. All of 
these individuals are capable of acting in this 
capacity, but certainly not without proper 
training, as is so often the case. 

Contrary to common belief, a first aid kit 
and tape supply do not a trainer make. Many 
a coach will attest to the fact that nothing in 
the training kit helps when an athlete suffers 
a concussion, sustains a fracture, or tears a 
ligament. In these cases, the most valuable 
tools a trainer can utilize are standard 
equipment — the hands and brain. In the ab- 
sence of a trainer, almost any staff member 
can act responsibly enough to deal with 
these circumstances if there is a basic knowl- 
edge of the injury and its care. The coach, a 
student trainer, the school nurse, a local 
emergency medical technician, or therapist 
are such persons. In the case of athletic in- 
jury, it isn't so much what you are, as what 
you know. 

It is the purpose of this manual to provide 
tips on athletic training to ancillary person- 
nel so that they may ensure proper care 
through recognition and referral. Perhaps 
the most important responsibility is to know 
one's limitations. This also applies to train- 
ers, who serve to refer problems which go 
beyond the scope of their expertise. 

For the school nurse, EMT, coach, or other 
person assigned to athletic medical care, 
^ there are a few basic requirements. There is 

ERiC 



no substitute for, nor excuse for not knowing 
cardiopulmonary resuscitation (CPR). CPR 
courses are taught by the American Red 
Cross, the American Heart Association, and 
many colleges. The cost is minimal when the 
value of a life saved is considered. The sec- 
ond requirement should be standard first 
aid, which is likewise taught locally by the 
American Red Cross or through a college. 
These short courses are successfully taught 
to individuals aged 13 and older, and their 
life-saving successes are well-documented. 
Everyone can learn, and indeed, should 
learn CPR, especially when assuming re- 
sponsibility for the care of athletes. 

Regardless of efforts to train ancillary per- 
sonnel for this role, the true answer to the 
problem is the availability of a certified ath- 
letic trainer. Few people realize the educa- 
tional background of these professionals 
who are required to meet rigorous standards 
set by the National Athletic Trainers Associa- 
tion. Most athletic trainers acquire a B.S. de- 
gree in physical education, with emphasis in 
areas related to sports medicine such as 
anatomy, physiology, nutrition, kinesiol- 
ogy, exercise physiology, psychology, 
therapeutic exercise, evaluation, and of 
course, first aid. They are required to serve 
800 hours (curriculum) to 1800 hours (ap- 
prentice) under the supervision of a certified 
athletic trainer in a practical setting. Before 
the national organization will certify candi- 
dates, they must prove competency in a vari- 
ety of areas, through a thorough written and 
practical examination. 

First and foremost, the athletic trainer is 
concerned with minimizing the inherent risk 
of sports. Responsibilities, thus, include first 
aid, evaluation, treatment and rehabilita- 
tion, pre-season screening, preventative tap- 
ing and wrapping, assistance to the coach in 
developing conditioning programs, and 
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education of coaches and athletes in areas of 
common concern such as nutrition and diet- 
ing. Prevention of injuries has been widely 
recognized as a primary concern, often ac- 
counting for 40-60% of the trainers' ac- 
tivities. 

It has been said that the trainer is always 
the first to arrive to school and the last to 
leave, and this is not surprising when one 
considers his/her duties before, during, and 
after practice. Multiply these responsibilities 
times the numbers of teams practicing, and 
the demands on a trainer's time can be un- 
derstood. Trainers are most energetic, often 
working 60-80 hours per week to accomo- 
date the needs of athletes. 

The major differences between an ancil- 
lary athletic care person and an athletic 
trainer are availability, scope of expertise, 
and prevention-orientation. It is most dif- 
ficult to prove that preventative measures 
work; however, there are a few examples 
which illustrate quite clearly the merit of 
such efforts. A few years ago, some athletic 
trainers who studied the mechanism of foot- 
ball fatalities and neck fractures, discovered 
that spear-tackling was usually involved. 
Eventually this resulted in a rule change out- 
lawing the technique, followed by a sub- 
sequent drop in the casualty rate. Likewise, 
trainers have also prevented muscle strains 
and joint sprains through enforcement of 
stretching and strengthening exercises pre- 
scribed for susceptible individuals. Ensuring 
health in this manner surely enriches the 
athletic experience for participants, and 
helps improve the quality of life through 
education about proper injury care and pre- 
vention. 

The core of any injury prevention program 
is the pre-season physical examination, 
which should be required of all participants. 
While a routine physical exam may suffice 
for a sedentary or moderately active person, 
it will not suffice as a means of determining 
an athlete's participation fitness. In these 
days of increasing liability concerns, the 
pre-season physical exam has been recog- 
nized as a most important means of protect- 
ing both the individual and the institution. 
Though other health care persons may lend 
assistance, a medical doctor should direct 
and perform the major components of the 
pre-participation medical exam. The follow- 



ing screening examinations should be mini- 
mal requirements of the physical: medical 
history; height and weight; visual acuity; 
urinalysis; hemoglobin; sickle cell; menstrual 
history; orthopedic; blood pressure; pulse; 
general physical condition; flexibility; 
strength. 

The medical history is an important source 
of information for the coach, trainer, and 
physician. It should identify non-sport re- 
lated illnesses and injuries, as well as those 
commonly associated with athletics. Insur- 
ance information should be included on this 
form to expedite proper hospital care in the 
event of serious injury. The NAGWS Ath- 
letic Training Council has developed a medi- 
cal history questionnaire specifically for 
women athletes and this is available to you at 
no charge (see Chapter 10). 

The extent to which a coach utilizes valu- 
able information gathered during the physi- 
cal exam can certainly affect injury rate. If the 
predisposing factors to injury can be iden- 
tified, the deficiency can be corrected. Thus 
the physical exam must include tests de- 
signed to identify deficiencies in joint stabil- 
ity, strength, and flexibility, factors which 
are related to injury. Identification of these 
factors is an injury prediction system. 
Coupled with specific remedial exercL es, it 
can be an effective injury prevention system. 

Because this type of detailed pre- 
participation screening is the exception to 
the rule, the athletes and administrators will 
have to be "sold" on its importance. Provid- 
ing a comprehensive athletic screening is like 
buying injury protection insurance. Try it, 
and observe the results. Chances are that 
you can't afford not to maintain a screening 
program. The price paid out in terms of 
sidelined athletes just doesji't seem worth it. 

Certainly there are some injuries that sim- 
ply cannot be prevented. When a 130-pound v 
baserunner collides with a 100-pound 
catcher blocking home plate, anything can 
happen. As the following chapters are read, 
note the emphasis on ensuring proper health 
care for the student athlete. The cornerstone 
of good health care is prevention; the rest lies 
in one's ability to recognize injury, perform 
athletic training skills within limitations, and 
refer athletes to medical professionals when 
necessary. 
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Planning a High School 
Athletic Training Program 

Stanley Nakahara, AT.C, M.S. 



Finding an Appropriate Facility 

An athletic training program can be a very 
valuable asset to the high school athletic pro- 
gram. The person who has been assigned the 
responsibility of starting an athletic training 
program must secure the use of a room. Pref- 
erably, the room should be in the locker 
room in a location that is accessible to all 
athletes, both boys and girls. If accessibility 
is a problem, it may be located outside the 
gym area. In securing this room, however, 
consideration should also be given to access 
to water, drains, ventilation, and electricity. 1 

The size of the training room is dependent 
on the number of students it is to serve and 
whether or not a certified athletic trainer is to 
utilize the facility. It should serve all students 
in the school, not only the boys and girls 
participating in the interscholastic sports 
program, but also those in the intramural 
and recreational programs and the physical 
education classes. Therefore, the size of the 
school and the extent of the program will 
determine the space required. 2 

The minimum space needed for an 
adequately equipped training room is an 
area 15 feet by 20 feet (300 square feet). This is 
the minimum area required for one taping 
table, one treatment table, a sink with some 
counter space, and basic training room 
equipment such as a refrigerator or ice ma- 
chine and a whirlpool. 3 

A rough estimate of the area required can 
be made by determining how many treat- 
ment and taping tables are needed to 
adequately serve the students, Approxi- 
mately 100 square feet of space is needed for 
each table. This estimate includes the table or 
bench size, the working area around the ta- 
ble, and the associated counter and storage 
space. 4 About 20 athletes can be accommo- 
dated per table on any given day prior to a 



practice or contest. By dividing the number 
of students that the area is to serve during 
the peak load by 20, then multiplying that 
number by 100, the approximate number of 
square feet needed for the training room can 
be determined. 5 The floor of the training 
room should be constructed of concrete and 
covered with vinyl tile or one of the new 
synthetic non-slip resin floor coatings that 
can be readily cleaned. The training room 
collects dirt and debris carried in from vari- 
ous activity areas, yet it must be kept clean 
and sanitary. These synthetic resin materials 
are suitable for all floors including those in 
wet areas. They are not slippery and can be 
readily hosed off. The material should be 
applied about 4 inches up the side of the 
wall. 6 

The hydrotherapy equipment (the re- 
frigerator, the ice machine, and the 
whirlpool) should be installed in an area sep- 
arate from the other training room equip- 
ment. As a result of space limitations, the 
equipment may be placed in one corner of 
the room. A curb to separate this hydro- 
therapy area from the rest of the training 
room is not necessary if the floor is sloped 
and if the drainage is adequate. The floor of 
the hydrotherapy area should have a slope of 
approximately 1% and there should be more 
than one drain. This slope accommodates 
drainage which creates an area that is easier 
to clean and safe. 7 



! Klafs,C. E.,andArnheim,D. D. Modern Principles of 
Athletic Training. St. Louis, MO: C. V. Mosby Com- 
pany, 1981. 

2 Ibid.,1981. 

3 Penman, K. A., et al. 'Training Rooms Aren't Just 
for Colleges." Athletic Purchasing and Facilities 6 (9): 
34-7. 

'Ibid., 1981, pp. 34-7. 

5 Ibid.,1981, pp. 34-7. 

. 6 Ibid.,1981, pp. 34-7. 

7 Ibid.,1981,pp.34-7. 



Construction of this hydrotherapy area is a 
major task because existing plumbing may 
need to be altered to provide an adequate 
number of water outlets and drains. In fact, it 
is necessary to anticipate the number of 
whirlpools that may ultimately oe required 
so that the rough plumbing can be installed 
when the room is being redone or con- 
structed. 

If the room is being redone, outside win- 
dows should be eliminated if possible. If a 
new room is being constructed and windows 
are required, they should be placed above 
the hydrotherapy area at least 7 feet from the 
floor. In a room where there are separate 
areas, indoor windows may be necessary for 
proper supervision of the entire room. Doors 
should be sufficiently wide to maneuver a 
stretcher or gurney in and out of the training 
room. A Dutch door is ideal to prevent 
undue traffic in the training room. The walls 
should be covered with a glossy paint which 
permits easy cleaning. A light color such as 
light green or white makes the room appear 
more "antiseptic"; however, any color is 
suitable if it has good reflection characteris- 
tics. The walls around the hydrotherapy area 
should be ceramic tile or a synthetic resinous 
material similar to the floor surface. A 
counter with cabinets and a sink should be 
installed along one wall in the main training 
room area. The cabinets should lock and the 
sink should have hot and cold running wa- 
ter. A soap dispenser and a paper towel 
holder should be placed above the sink. 
Cupboards with lockable sliding doors 
should be securely attached to the wall above 
the counter. A bulletin board should be at- 
tached near the door. A few ankle wrap rol- 
lers should be installed just outside the 
door. 8 

The dectrical features of the training room 
should include florescent lighting which is 
very energy-efficient. Such lighting illumi- 
nates between 50 to 60 foot candles. The elec- 
trical outlets should all be grounded and a 
reset switch should be included in each of the 
outlets in the hydrotherapy area. The outlets 
in the entire room should be approximately 4 
feet apart and 4 feet from the floor. 9 

The temperature desired for the most effi- 
ciency in the training room should be ap- 
proximately 76-78°. The warmer tempera- 
ture is required because athletes are usually 
sparsely dressed while in the room. 10 

Setting up a Training Room 

Once the room has been secured and mod- 
^^d, or built, the individual must equip it 
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with some basic equipment and supplies. 
The training room should have a desk, a 
chair, and a file if a designated individual is 
assigned to supervise the area. (Hopefully, 
the individual is a certified athletic trainer.) 
An accessible telephone with an outside line 
is an absolute necessity for emergency calls. 
The most important piece of athletic training 
equipment is a refrigerator or an ice machine. 
The refrigerator must be capable of making 
large quantities of ice. In larger training 
rooms, a separate ice machine may be neces- 
sary to supply the demand. 11 

Treatment tables should be approximately 
30 inches high, 2 feet wide, and 6 to 7 feet 
long. They should be covered by a foam pad 
and a synthetic plastic cover of some type for 
ease in cleaning. Taping tables are approxi- 
mately half the length of a treatment table. 
The two types of tables can be built from 
either wood or metal in various ways. Every 
trainer usually has a preference for material 
and a method of construction, but the budget 
may be an important factor to consider. Con- 
struction of such tables is an ideal project for 
students in the advanced wood and metal 
shop classes at the school. 12 

Two different size whirlpools should be 
considered for the hydrotherapy areas — the 
full body size and the smaller extremity size. 
If possible, at least one of each size should be 
installed to meet the various demands and 
also to conserve energy. In some high 
schools there may be a corrective or adaptive 
physical education room adjacent to the 
training room. Students in the corrective or 
adapted program might also use the 
whirlpool(s) providing such a treatment is 
prescribed by the attending physician. 

Lockable cupboards are necessary to store 
supplies used in the training room. Such 
supplies include the basic items used in the 
first aid care and follow-up treatment of ath- 
letic injuries. Items such as tape, ankle 
wraps, elastic bandages, gauze pads, gauze 
rolls, bandaids, moleskin, adhesive foam, 
aluminum finger splints, slings, tape adhe- 
rent, tape remover, external analgesics of var- 
ious strengths, first aid solutions, ointments 
and creams, paper cups, and plastic bags 
may be stored on the shelves in the cup- 
board. Special "instruments" such as a 
thermometer, blood pressure cuff, stetho- 
scope, and possibly an ophthalmoscope/oto- 



8 Ibid.,1981,pp. 34-7. 

9 Ibid.,1981, pp. 34-7. 
10 Ibid.,1931, pp. 34-7. 
"Ibid., 1981, pp. 34-7. 
, - 2 Ibid., 1981, pp. 34-7. 
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scope, should be secured in a separate area of 
the cupboard. Dressing jars containing 
gauze pads, cotton-tipped applicators, cot- 
ton balls, and tongue depressors should be 
readily available on the counter top but 
locked up at the end of the day. The same 
applies to scissors, tape cutters, and hair 
clippers; otherwise, they have a tendency to 
disappear. Larger items such as blankets, pil- 
lows, and assorted materials used for protec- 
tive padding should be stored on separate 
shelving. Crutches and spine boards can be 
hung on wall hooks and ice chests can be 
stacked in the hydrotherapy area. 13 

Since these supplies often have to be pur- 
chased on bid in large quantities, a storage 
closet or room should be secured. Bulk 
supplies such as cases of tape, large splints, 
and other large items can be stored in this 
closei or room. The storage space should be 
clean, cool, and dry. It should also be se- 
cured by a lock to ensure not only safety but 
the availability of supplies when needed. 

Finances and Budgeting 

Besides acquiring a facility, an important 
facet of the athletic training program is how 
to finance the facility. Some school districts 
specify funds in the school's athletic budget 
to supply and equip a training room. Many 
times, however, the training room budget is 
neglected to the point to which it is in- 
adequate. If this is the case, as the individual 
who cares for the welfare of all the partici- 
pants, support may be gained from parents, 
coaches, players, and administrators. Dem- 
onstrate to them a very definite need to up- 
grade the athletic training program. 

One of the popular ways of acquiring 
money is fund-raising. Holdjog-a-thons, car 



washes, sell candy or school spirit items, and 
run concession stands at home games. Ac- 
quire a drink machine to sell drinks to the 
students. The money from these fund- 
raisers and concessions can then be used to 
equip the training room. Another way to fi- 
nance the training room is to coordinate the 
special education budget for remedial and/or 
adapted physical education. Sometimes 
equipment can bfc bought which could be 
used in this special program as well as the 
athletic training program. 

In determining a budget, be aware of the 
number of sport participants. One person 
should order all the training supplies and be 
responsible for distribution of the items. This 
will help to eliminate waste and economize 
the use of all supplies. Inventory will then be 
easier and so will the ordering of supplies for 
the following year. 

When what is needed for ordering is de- 
termined, shop around at different suppliers 
to price the supplies. Specify exactly what is 
needed and do not accept any substitutes. 

In setting up a training room, the initial 
cost is likely to be high because equipment as 
well as supplies must be ordered. As the 
program continues, the non-reuseable items 
are the only items that must be reordered on 
a yearly basis, unless the facility expands. 

The training facility needs to be main- 
tained yearly by student trainers. They can 
be recruited from the physical education 
classes or the interscholastic teams. Once a 
training facility is acquired, continually 
search for new and better ways to help main- 
tain a high quality of professionalism and 
service in the facility. This training room can 
be an integral part of an outstanding in- 
terscholastic athletic program. 
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Basic Athletic Q 
Injury Care ^_ 

Katie Heffelfinger, AT.C. I 



Acute traumatic injuries in athletics pose a 
unique problem for the trainer, team physi- 
cian, coach, and the athlete. It is the respon- 
sibility of the medical support personnel and 
the coach working together to resolve these 
problems, along with the total cooperation of 
the injured athlete, which is essential, to get 
the individual safely back into the competi- 
tive environment as soon as possible. 

It is imperative that the coach, trainer, and 
team physician have a methodical procedure 
to follow when evaluating athletic injuries to 
ensure the safety and well-being of the 
athlete. 

The first step in injury evaluation should 
be to get a history of the incident. How did 
the injury occur? Did it seem mild or severe? 
Did the athlete feel or hear a noise? All of 
these questions and more will give vital clues 
to the nature of the injury. 

The next step should be a physical exami- 
nation of the injured area. The examiner 
should observe, noting the general appear- 
ance at the site of the injury. He/she should 
look for swelling, deformity, damage to the 
skin, and bruising. Next, palpitation of the 
area should be done to feel any abnormalities 
or irregularities that may be present. Func- 
tional testing of the injured area can deter- 
mine the pain, loss of function, and instabil- 
ity on both active and passive ranges of mo- 
tion; however, such tests should only be car- 
ried out by a trainer, paramedic, or physi- 
cian. As a coach, the range of motion of the 
injured part can be checked by asking the 
athlete to move that part through its pain- 
free range. With musculoskeletal injuries, an 
x-ray examination may be ordered by the at- 
tending physician to provide additional in- 
sight into the extent of injury. 

Immediate injury management consists of 
five primary procedures: (1) application of 



ice; (2) compression; (3) elevation; (4) im- 
mobilization; (5) controlled rest. 

The benefits derived from immediate ap- 
plication of ice to traumatic injuries such as a 
sprain, strain, fracture, contusion, and dislo- 
cation cannot be overemphasized. Cold 
causes vasoconstriction (a decrease in the 
size of the blood vessel), decreases swelling 
m the surrounding tissues, reduces muscle 
spasticity and also reduces the sensation of 
pain. The initial ice treatment should be in 
the form of an ice slush bath, shaved ice 
pack, or cold whirlpool and should last 20-30 
minutes. Ice therapy should be continued for 
approximately 15-20 minutes every hour for 
the next 48-72 hours, depending on the se- 
verity of the injury, or until swelling and 
hemorrhaging have been completely con- 
trolled. 

Compression is the second essential when 
treating acute athletic injuries. Compression 
in the form of an elastic bandage, foam or felt 
padding, athletic tape, or a combination of all 
three help to reduce the potential for swell- 
ing to the injured joint or soft tissue area. 
(See Figure 1.) It is of great importance that 
the compression be applied firmly but not so 
tight as to cut off blood circulation to the 
injury site. During the initial ice application, 
compression should be applied by wrapping 
the involved area with an elastic bandage. 
(See Figure 2.) The bandage should be wet to 
help conduct the coldness to the tissue. 
Compression should be maintained after the 
ice therapy with a dry elastic bandage and/or 
athletic tape. 

Elevation, the third part of the standard 
first aid procedure (I.C.E.) requires that the 
injured joint or limb be raised slightly above 
the horizontal plane to aid in the control of or 
prevention of swelling. (See Figure 3.) How- 
ever, any suspected fracture should first be 
temporarily splinted. The involved part 
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b. Placement of horseshoe. 



c. Compression wrap. 



Figure 1. Horseshoe and compression wrap. 




Figure 2. Ice pack on injury. 



Figure 3. Elevation of injury. 



should be elevated whenever possible dur- 
ing the initial injury and recovery stages. 

Severe injuries such as fractures, disloca- 
tions, and second or third degree sprains and 
strains require temporary splinting or im- 
mobilization to prevent further tissue trauma 
and to control pain. Such injuries will un- 
doubtedly require more permanent im- 
mobilization in the form of a rigid splint, 
^<?t, or some type of tape strapping to en- 
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courage and expedite the healing process. 
When needed, immobilization is prescribed 
by the team physician or trainer. 

The final step to be considered in the man- 
agement of athletic injuries is controlled rest. 
This may be the most difficult aspect of in- 
jury management for the athlete as well as 
the coach. It is the coach's responsibility to 
give total support to the team physician or 
trainer during the duration of the recom- 



mended rest period. Rest or inactivity in the 
mind of the athlete is taboo. Therefore, the 
reasons for the rest must be thoroughly ex- 
plained to the athlete; his or her total cooper- 
ation and dedication is essential to achieve 
the desired results. Controlled rest will usu- 
ally include some type of daily therapy such 
as therapeutic rehabilitation exercises along 
with modality treatments. 

The appropriate initial management of the 
athletic injury may make the difference in the 
athlete being able to return to action in a 
matter of minutes or days as opposed to sev- 
eral weeks of inactivity due to poor man- 
agement procedures. 

Types of Injuries 

Sprains 

A sprain is one of the most common dis- 
abling injuries seen in athletics. It is a first 
degree stretching, a second degree partial 
tearing, or a third degree complete tearing 
(rupture) of the ligamentous structures sur- 
rounding the joint. Sprains are usually 
caused by traumatic twisting of the joint re- 
sulting in over-stretching or tearing of one or 
more ligaments. Ligaments are inelastic fib- 
rous bands that join one bone to another, 
thus forming a joint. These bands are de- 
signed to prevent abnormal range of motion 
of the joint while permitting normal func- 
tional motion. Most sprains are seen in the 
ankle, knee, and shoulder joints. 

In the first degree sprain, there is little 
functional loss with only a few ligamentous 
fibers involved in the over-stretching pro- 
cess. The signs to look for will include: point 
tenderness; a small amount of swelling; dis- 
coloration (in some cases). Treatment should 
include ice, compression, and elevation 
(I.C.E.), and maintenance of range of motion 
as well as strengthening exercises. 

The second degree sprain is a more serious 
ligamentous injury resulting in a partial tear- 
ing of the ligament fibers. There will be local 
tenderness, moderate swelling, hemorrhag- 
ing, and some loss of function. The standard 
I.C.E. procedure is appropriate first aid 
treatment. Usually the team physician will 
also recommend immobilization and possi- 
bly surgery to repair the damage to the joint 
structure. 

The third degree sprain is a complete rup- 
ture of one or more of the stabilizing liga- 
ments. The symptoms are more extreme 
than those associated with the second de- 
gree. Surgery is usually required to restore 
joint stability and function. 



Strains 

Strain refers to the injury chat involves the 
muscle tendon unit. The strain may range 
from a minute separation of fibers caused by 
over-stretchingor a forcefui contraction, to a 
complete separation or rupture somewhere 
along the unit. A strain can be very painful 
and debilitating depending on severity and 
location. The most common strains seen in 
athletics include those of the hamstrings, 
quadriceps, groin area, low back, and biceps. 

The first degree strain will produce no ap- 
parent disruption of the musculotendinous 
unit but there will be discomfort on function, 
low grade inflammation, and some muscle 
spasticity. Immediate treatment should in- 
clude I.C.E. with slight stretching of the in- 
volved muscle but only to the point where 
discomfort is first felt. After ice therapy, 
apply a dry elastic bandage to maintain com- 
pression on the area. Care should be taken to 
prevent further damage to the area . Rehabili- 
tation involves gradual strengthening and 
stretching of the injured muscle. The athlete 
should not return to activity until both range 
of motion and strength are normal and pain- 
free. 

When the second degree strain occurs 
there is actual damage due to partial tearing 
of the muscle, tendon, or the attachment 
which will cause definite loss of normal func- 
tion and pain. The athlete will demonstrate 
pain upon contraction of the affected area; 
there will be point tenderness, swelling, the 
possibility of hemorrhaging, muscle spastic- 
ity, and loss of strength. Treatment will in- 
clude immediate application of I.C.E. plus 
stretching to the point of discomfort, and 
controlled rest. Ice therapy must be con- 
tinued until swelling is controlled, 48-72 
hours later. Ice treatment should be con- 
tinued or heat application begun. When pain 
is absent, a slow cautious strengthening and 
stretching program should be begun. Protec- 
tion in the form of a compression wrap and a 
thorough daily warmup stretching routine 
will be necessary to prevent re-injury when 
the athlete returns to action. 

The third degree strain is the most serious 
because it involves a separation or rupture of 
the muscle through its belly, its musculoten- 
dinous junction or its tendinous attachment. 
The actual separation may be palpated; at 
other times only the bunching up of muscle 
fibers can be felt. There will be pain at the site 
of the injury, swelling, lack of integrity of the 
musculotendinous unit, spasticity of the 
muscle fibers, and hemorrhaging. Usually 
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surgery, immobilization, and rest are re- 
quired for the best recovery. 

The best treatment for strains is preven- 
tion. Care must be taken to ensure that the 
athlete has knowledge of the importance of 
warm-up and stretching techniques, and 
adequate time to perform them. 

Dislocations 

Dislocations and subluxations (partial dis- 
locations) of the joint present a special prob- 
lem in terms of handicapping the athlete. 
They primarily result from forces that cause 
the joint articulation to go beyond its normal 
anatomical range of motion. When subluxa- 
tion occurs, there is partial separation be- 
tween the two articulating bones causing 
damage to the surrounding soft tissue and 
joint capsule. A dislocation occurs when the 
two articulating bones are forced completely 
apart, usually causing moderate to severe 
damage to the surrounding soft tissues and 
joint capsule. 

The majority of serious dislocations and 
subluxations occur in the shoulder joint of 
the athlete. Finger, toe, and patellar 
(kneecap) dislocations are also common. 

There are three major factors to be consid- 
ered when evaluating a possible dislocation: 

• visual deformity is almost always pres- 
ent or deformity can be felt when pal- 
pated unless the joint has spontane- 
ously reduced (gone back into place); 

• after a severe blow or fall, if the joint has 
been dislocated, the athlete is unable to 
move that joint; 

• there will be immediate pain and swel- 
ling. 

Treatment for the dislocation and subluxa- 
tion should be immediate ice application and 
stabilization of the affected joint. It is impera- 
tive that medical attention be immediately 
secured to determine the extent of damage to 
the joint capsule, muscles, tendons, and lig- 
aments. All dislocations and subluxations 
should be x-rayed to make sure there have 
been no bone fragments pulled away at the 
tendon and ligament attachments. Since the 
stabilizing structures of the joint have been 
seriously traumatized, the joint should be 
immobilized for a period of one to six weeks . 
If possible, during the first 48-72 hours, ice 
should be applied to reduce pain, swelling, 
and muscle spasm. The immobilization 
period should be followed by an extensive 
program to regain normal range of motion of 
the involved and surrounding joints and 
strength of the surrounding musculature. 



Unfortunately even with complete rehabili- 
tation of the injury, once an athlete suffers a 
dislocation, there is greater chance for recur- 
rence due to a weakness in the surrounding 
stabilizing structure. 

Fractures 

Although not seen as often in athletics as 
sprains and strains are, the coach and trainer 
should be prepared to handle a fracture 
emergency. A fracture is defined as an inter- 
ruption in the continuity of a bone (a break in 
the bone). The break may be partial or com- 
plete. There are two types of fractures: a 
closed (simple) fracture; an open (com- 
pound) fracture, one in which one or both 
ends of the broken bone extends through the 
outer skin. Fractures should be suspected in 
any musculoskeletal injury and therefore, an 
x-ray is often warranted. An x-ray is the 
only positive way to determine the possibil- 
ity of a fracture. 

The signs and symptoms indicating a frac- 
ture are: specific pain (point tenderness) at 
the area of the break; general tenderness 
around the area; immediate swelling; visual 
or palpable deformity; discoloration. The 
coach, trainer, or team physician should also 
be aware of the history of the injury — a direct 
blow, hard fall, o/ a twisting type of injury 
caused by a great amount of force. In addi- 
tion, the athlete may have heard or felt the 
bone snap. 

Immediate treatment should include the 
application of ice, temporary splinting, ele- 
vation, and treatment for shock followed by 
referral to a physician for examination, 
x-ray, and casting. The healing process may 
take six to eight weeks or more. 

The optimal treatment of fracture depends 
upon the prompt and definitive care given 
immediately at the time and site of the in- 
jury. Poor handling of a fracture may cause 
additional involvement of surrounding mus- 
cles, nerves, blood vessels, or internal or- 
gans. 

Another type of injury frequently seen in 
athletics is the stress fracture. This is a hair- 
line fracture of the bone that does not go 
through the entire bone. This type of injury 
may be deceptive because there is usually no 
history of injury. X-rays may be negative in 
the early stages and yet the symptoms per- 
sist. Stress fractures are found mostly in the 
metatarsal area (forefoot) and the lower half 
of the fibula due to the constant stress and 
pounding these areas absorb during athletic 
endeavors. 



The signs of a stress fracture are persistent 
point tenderness and small amounts of swell- 
ing. The stress fracture may not be seen in 
the early x-ray and so if suspected, the area 
should be x-rayed every week to witness the 
formation of callous build-up as the natural 
healing process takes over. 

Once it has been determined that a stress 
fracture exists, care should be taken to pad 
and protect the area and a period of rest may 
be indicated by the team physician. Ice is 
initially indicated to reduce inflammation 
and later heat may be applied to increase 
circulation to the area. 

Contusion 

A contusion may be defined as a direct 
blow to an area of the body causing bruising 
of the skin and underlying muscle due to 
capillary rupture and infiltrative bleeding. 
The result is a tender localized area of swell- 
ing and discoloration with possible muscle 
spasm commonly referred to as a bruise. If 
the blow is severe enough or repeated fre- 
quently to the same area, immature bone 
cells from the underlying bone may be re- 
leased into the muscle fibers. Upon maturity, 
many months later, a bone has developed 
within the muscle, a condition known as 
myositis ossificans. 

The treatment of a contusion consists of 
the standard I.C.E. procedure in the initial 
stages (the first 48-72 hours), immobilization 
in severe cases, and at all times, protection to 
prevent further injury or re-injury. 

If the injury is minor and there is very little 
bleeding or swelling that does not interfere 
with functional use of the part, little treat- 
ment may be required after the initial I.C.E. 
However, if there is extensive bleeding and 
inflammation, the I.C.E. procedure should 
be prolonged until swelling is completely 
controlled; activity may have to be limited 
during this period. Local heat may be 
applied to encourage healing and help dissi- 
pate the remaining waste products once 
swelling is controlled. 

Rehabilitation of the contusion injury 
should begin slowly and be within the limits 
of pain. It should include active stretching 
and range of motion and strengthening exer- 
cises. Some kind of pad should be made to 
protect the area against further trauma. 

Open Wounds 

Open wounds can be easily and safely 
handled by the athlete, coach, or trainer if a 



few general precautions are taken. The most 
serious problem facing any skin lesion is the 
possibility of infection. Even the most minor 
open wounds are subject to infection if not 
properly handled. 

In general, all open wounds should be 
cleaned with soap and water to rid them of 
contamination. Then an antiseptic and a 
sterile dressing should be applied. Be sure 
the athlete has a current tetanus booster. It is 
effective for ten years but one should be ad- 
ministered if the athlete has not had a boos- 
ter within five years of the date of the injury, 
that is, if tetanus is a distinct threat. 

Abrasions 

Abrasions are scraping injuries to the skin 
that may range from simple to extensive 
damage to the skin. Abrasions themselves 
are easily handled if the basic first aid mea- 
sures to prevent infection are followed. 

Lacerations 

A laceration is a separation of the skin usu- 
ally caused by a sharp object; the edge of the 
cut is usually jagged. Small lacerations can 
be treated by the coach or trainer. The bleed- 
ing is best stopped with direct pressure. The 
wound must be thoroughly cleaned with 
soap and water and an antiseptic and a sterile 
bandage applied. Most severe lacerations 
should be seen by a physician after initial 
first aid measures to control bleeding have 
been taken. The physician will then have the 
opportunity to clean the wound, apply 
steri-strips or sutures, if needed, and dress 
the wound. 

Puncture Wounds 

The puncture wound is not common in 
athletics but should be promptly and prop- 
erly handled when it does occur. It is usually 
caused by a sharp object penetrating just into 
the skin or the underlying soft tissue. The 
chance of infection is great with the puncture 
wound. In most cases, there is very little 
bleeding which naturally cleanses the 
wound and the deep underlying portion of 
the wound may close over before it is exam- 
ined, trapping in the contaminating bacteria 
and providing an ideal environment in 
which the anaerobic tetanus bacteria can 
multiply. 

Treatment of the puncture wound, if 
minor, may only call for a complete cleaning 
of the wound with soap and water and ob- 
servation of the wound as healing takes place 
to ensure that there is no infection develop- 
ing (which is an important part of the stan- 
dard care for any wound). The more serious 
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puncture wound should only be protected 
from further contamination and seen im- 
mediately by a physician to determine the 
amount of damage to underlying tissues and 
to receive proper treatment. Do not clean the 
wound or remove any impaled object. If nec- 
essary, a tetanus booster will be given. 

Blisters 

Every athlete at one time or another will 
probably suffer from a blister. Because they 
ar so common it is important that they are 
correctly treated to avoid any unnecessary 
discomfort or infection to the athlete. Poor 
management of a blister may cause an athlete 
to lose precious practice or game time. 

Blisters are caused by friction from various 
sources, the most common being poor-fit- 
ting shoes and socks rubbing the skin, im- 
properly applied athletic tape, and the wedg- 
ing effect caused by callus build-up. These 
will cause the outer layers of the skin to sepa- 
rate from the underlying dermis where a 
pocket of fluid or blood will collect. Blisters 
are mostly seen on the backs of the heels, 
balls of the feet, on the toes, and palms of the 
hands. 

The best treatment of blisters is preven- 
tion. This can easily be done by making sure 
the shoes and socks fit properly, the socks 
are clean, powder is put in the shoes and 
socks, callouses are kept shaved so they are 
flush with the skin, and a good tape adherent 
is used before applying athletic tape. 

When blisters do occur, caution must be 
taken to prevent infection and to make the 
athlete as comfortable as possible. Anytime 
the skin is open, the chance of infection in- 
creases markedly. The intact blister can be 
protected from additional trauma with a felt 
donut. However, if the blister is torn, trim 
completely around the edge of the raised 
area with sterile scissors to remove the torn 
tissue. Make sure the trimmed edge is 
smooth. Clean the tender area with soap and 
water and then apply the donut. Place a 
small amount of petroleum jelly in the donut 
hole (antiseptic ointment or cream if the blis- 
ter is open) and cover the donut with a sterile 
gauze pad. Tape the two securely in place. A 
small amount of petroleum jelly can be 
applied to the outer surface of the tape to 
lessen friction. Check the blister daily, espe- 
cially one that has been trimmed, for signs of 
infection, and change the donut. When the 
new tissue under the raised skin is no longer 
tender, cut off the covering with sterile scis- 
^«r*rs. Continue to protect the area with a 
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donut, petroleum jelly, and sterile gauze pad 
for the next few days. Thereafter, just apply 
the petroleum jelly as a precaution. 

Splinting and Immobilization 

Some type of splinting or immobilization 
should be applied to any musculoskeletal in- 
jury before the athlete is transported from 
the injury site. If the area of injury is not 
properly immobilized, further damage to 
underlying tissues, nerves, and blood ves- 
sels could ensue and shock could occur as a 
result of the trauma. 

Splinting devices should always be access 
sible during athletic competition and practice 
sessions. The use of padded boards or 
airsplints is recommended. Always stabilize 
the joints above and below the site of the 
fracture. 

Fractures of the ankle or lower leg require 
immobilization of the foot up to and includ- 
ing the knee. Any fracture involving the 
knee requires immobilization of the entire 
extremity. With involvement of the upper 
leg and/or hip, the splint must also extend 
upward along the trunk. Fractures of the 
hand, wrist, and lower arm require splinting 
in a position of forearm flexion and a sling. 
Fractures of the elbow and upper arm require 
straight arm immobilization while disloca- 
tions of the elbow are splinted in flexion, the 
position in which the injury was found. 
Shoulder injuries require that the shoulder 
joint be relaxed. This can best be accom- 
plished by having the athlete hold the in- 
volved arm in a comfortable position while 
using an elastic bandage to secure it to the 
body. A general rule when immobilizing and 
splinting an injured limb is to splint the limb 
in the position in which it was found; hope- 
fully this will be more comfortable to the 
athlete. 

Injuries to the neck and spine in athletics 
pose a problem that should only be handled 
by those trained and qualified in such mat- 
ters. When a neck or spine injury is suspected, 
the athlete should be immobilized and not 
moved until the help of emergency medical 
technicians, paramedics, or a physician is 
obtained. 

The Unconscious Athlete 

One of the most potentially serious situa- 
tions faced by a coach or trainer is that of the 
unconscious athlete. This condition can be 
brought about by a blow to either the head or 
solar plexus or by general shock. 
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Figure 4. Taking the carotid pulse. 



The following steps are suggested in the 
evaluation of the unconscious athlete: 

1. Know the history of the injury either 
firsthand or by the accounts of those 
who witnessed the injury. 

2. Assume there has been a neck or spine 
injury. Do not move the individual un- 
less absolutely necessary and then only 
as a unit. Stabilize the head and neck at 
all times. 

3. Quickly access the situation. Visually 
inspect the athlete and decide which 
part of the body was most affected by 
the injury. Check to see if breathing is 
normal and then check the carotid 
pulse. (See Figure 4.) If needed, begin 
artificial respiration or cardiopulmo- 
nary resuscitation. Otherwise progress 
with a thorough physical examination, 
beginning with an examination of the 
head. Determine first if there is bleed- 
ing or straw-colored fluid coming from 
the nose, ears, eyes, or mouth. Look for 
bumps, lacerations, or deformities that 
might indicate a skull fracture; next, 
move down the body and check for de- 
formity. 



If at all possible, the unconscious athlete 
should not be moved from the field until 
consciousness has been regained. The coach 
and trainer should avoid the use of ammonia 
caps to arouse the athlete when there is ques- 
tion of a neck or spinal cord injury. Once the 
athlete is coherent, the individual should be 
questioned as to pain, numbness, and tin- 
gling and tested for injury to the spinal cord 
and paralysis (sensation is felt; there is 
movement of fingers and toes) . 

All athletes suffering an injury causing un- 
consciousness should be removed from play 
and seen by a physician for a complete 
examination. The physician should be 
supplied with information about the circum- 
stances of the injury and the length of time 
the athlete was unconscious. 

Cardiopulmonary Resuscitation (CPR) 

Trainers and coaches should have a work- 
ing knowledge and be certified in the tech- 
niques of CPR. Classes are scheduled 
throughout the year by the American Red 
Cross or the American Heart Association. 
Hopefully, this knowledge will never be put 
to.practical use. 
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The case of the athlete who has been in- 
jured so seriously that he/she is not breathing 
and the heart is not beating is a crisis that 
calls for immediate action. The purpose of 
CPR is to (1) establish an airway; (2) re- 



store breathing; (3) restore circulation. The 
techniques are not difficult to learn and each 
coach and trainer should be encouraged to 
acquire these skills. 
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Since both cold and heat are used in the 
treatment of athletic injuries, the question of 
when to use what frequently arises. A brief 
summary of the physiological effects of these 
two physical agents may help to better un- 
derstand the appropriate use of each. 

Cold in any form causes vasoconstriction 
of the blood vessels in the area of application. 
The diameter of each vessel decreases in size, 
thus permitting less blood to flow through 
the area at a given time. Such a response may 
be helpful in the immediate care of a new 
injury to control swelling; however, in most 
instances, by the time the ice is applied the 
clotting mechanism has already sealed off 
the damaged blood vessels. What swelling 
results from the leaking of blood into the area 
has already occurred, but bleeding is not the 
only source of swelling. More important in 
treating the new injury is the fact that cold 
decreases the metabolic rate of the cells in the 
area being treated. Consequently, the cells 
do not need as much oxygen. At a tin\e when 
the availability of oxygen is limited by 
trauma to its transport system, circulation, 
this response may actually prevent the death 
of cells by oxygen starvation. Tissue damage 
associated with an injury has two compo- 
nents: initial damage caused by the traumatic 
force; secondary damage from the lack of 
oxygen. Cut down the oxygen needs of the 
cells and tissue damage is not as great. Cold 
also has an anaesthetic effect, reducing pain 
but not entirely eliminating the sensation. 
The body's early warning system is still func- 
tioning. This anaesthetic effect is important 
in the immediate treatment of the injury 
when pain is intense and during the early 
stages of rehabilitation when working on 
range of motion. Finally, cold relieves mus- 
cle spasm. In many musculoskeletal injuries 
the body naturally attempts to splint the in- 
jury by tightening the muscles in the area. 



The tight muscles must relax if rehabilitation 
is to progress. These effects, anaesthesia and 
reduction of muscle spasm, may last from 
several minutes to several hours following 
cold treatment. The cold actually interferes 
with the transmission of nerve impulses and 
such interference lasts a varying amount of 
time. 

On the other hand, heat causes vasodila- 
tion, an increase in the diameter, of the blood 
vessels. Consequently more blood flows 
through the area at a given time. If heat is 
applied to the affected part immediately fol- 
lowing an injury, swelling may increase as a 
result of the vasodilation and recovery 
would be delayed. However, vasodilation 
can be manipulated in treating the "older 
injury," one that is no longer swelling and 
has already passed through the inflamma- 
tory stage (heat, redness, pain, swelling, 
etc.). Such an injury is 48-72 hours old and 
into the repair and healing stage. The in- 
creased blood flow delivers the additional 
nutrients and oxygen required for repair and 
aJso carries away the metabolic byproducts 
as well as the debris remaining from the ini- 
tial trauma. Heat causes an increase in the 
metabolism of the cells in the area of applica- 
tion, thus increasing their need for oxygen. If 
heat is immediately applied to a new injury, 
many cells would die from oxygen starvation 
because their needs could not be met by the 
impaired circulation. Heat also causes relaxa- 
tion but the response usually lasts only as 
long as the treatment, i.e., once the treat- 
ment is terminated and the warm soothing 
sensation disappears, so does relaxation. Fi- 
nally, heat relieves pain but that relief is not 
as enduring with cold application. 

A simple test can determine when it is safe 
to apply heat. This test uses signs associated 
with the inflammatory response. With in- 
flammation there is an increase in local tissue 
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temperature at the injury site and the in- 
volved tissue is red in comparison to the 
surrounding tissue. As long as the involved 
tissue feels warmer or appears redder than 
the surrounding tissue or the corresponding 
part, heat should not be applied. The area is 
still inflamed and additional swelling re- 
mains a distinct possibility. Continue with 
the cold applications until there is no differ- 
ence in skin temperature or color. 

Both cold and heat must be cautiously 
used in the treatment of injuries. Although 
frostbite is rarely a problem in a controlled 
therapeutic setting, there are certain precau- 
tions that must be taken when cold is applied 
to the skin. Never apply cold to: 

• an area that has been previously 
frostbitten; 

• an individual suffering from Raynaud's 
Syndrome (sensitivity to the cold in 
which peripheral circulation is restricted 
by constriction of the blood vessels); 

• an individual with a circulatory distur- 
bance. 

During the treatment, the individual may 
complain of extremely intense cold followed 
by a burning sensation which is short-lived 
and followed by a tingling, aching, stinging 
sensation and finally numbness. Although 
these are the same sensations experienced by 
the individual going into frostbite, there is 
one big difference. In frostbite, the skin turns 
white because blood flow is directed 
elsewhere to maintain the body's core tem- 
perature. In a controlled therapeutic setting, 
the skin color should remain a bright red 
during the cold application and for a short 
period of time thereafter. If the area being 
treated does turn white, remove the source 
of cold immediately. 

There are more precautions associated 
with a heat treatment than with cold because 
burning of the tissue is always a distinct pos- 
sibility. To limit the likelihood of burning 
someone, all heat applications should be 
warm and soothing to the individual. Make 
sure the individual understands this; some 
individuals may tolerate a little discomfort 
thinking if a little heat is good, more must be 
better. Always remember that tolerance to 
heat varies with each individual: usually 
those with darker complexions and darker 
hair color tolerate heat better than those with 
lighter coloring. Whenever heat is applied, 
the following precautions must be kept, in 
mind. Never apply heat to: 

• a new injury (one less than 48-72 hours 
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• an area where metal is embedded such 
as surgical screws, pins, and plates — 
metal attracts heat and could cause 
internal tissue burning; 

• the eyes or genital area, both of which 
are sensitive to heat; 

• an area where there is a circulatory dis- 
turbance such as a purplish-red swollen 
contusion; 

• an area where there is no sensation be- 
cause the individual cannot feel if the 
heat is burning the tissue. 

Cold Therapy 

Cold therapy (cryotherapy) can be applied 
in a number of ways — as an ice pack, ice 
slush, or ice massage. Each of these tech- 
niques will be discussed in detail; however, 
all these cryotherapy techniques are inex- 
pensive, economical, easy to apply, rela- 
tively safe, easy to set up at home, and with 
little inconvenience. 

Ice Pack 

An ice pack can be applied to almost any 
area of the body with little difficulty. To 
make an ice pack, chips or cubes of ice are 
placed in a moist towel or a plastic bag. The 
pack is then placed on the traumatized area 
that has, hopefully, already been wrapped 
with a wet elastic bandage for compression. 
Both the pack and the compression bandage 
are wet to help conduct the cold more quickly 
to the part. Ice chips mold to the body part 
better than ice cubes but do not last as long. 

The pack should remain in place for up to 
30 minutes. In review of cryotherapy litera- 
ture, there is some controversy concerning 
the amount of time cold should be applied 
immediately after an injury. There has been 
some confusion whether reflex dilation of 
the blood vessels actually takes place when a 
cold application is left on the skin too long. 
This reflex dilation is thought to be a 
safeguard against frostbite. Obviously, dila- 
tion of the blood vessels should be avoided in 
treating the new injury. Research has shown 
that such dilation occurs only in those areas 
of the body that are sensitive to the cold, i.e., 
the fingers, toes, nose, breasts, and 
genitalia. Consequently, it is safe to apply 
cold as long as 30 minutes and it is recom- 
mended that cryotherapy be repeated every 
hour and a half for the 30-minute time 
period. However, cold need not be applied 
to the new injury during the night as long as 
the involved part is elevated and a compres- 



sion bandage remains in place. Adequate 
sleep is also an essential part of the healing 
process. 

Although ice packs are extremely useful, 
good contact between the involved tissue 
and the pack may be limited by anatomical 
features. Consequently, cold packs may not 
be as effective a cooling agent as other 
forms of cryotherapy. 

Ice Slush 

Cooling is uniform in this form of 
cryotherapy because slush conforms to the 
bony anatomy. In faa, ice slush is ideal for 
treating the distal aspects of either extremity. 
Unfortunately in treating new injuries with 
this technique, the beneficial effects of com- 
pression and elevation on swelling must be 
sacrificed. In exchange, the deepest cold 
penetration of all cryotherapy is attained. 

To set up an ice slush treatment, fill a large 
container with water and ice until the tem- 
perature reaches equilibrium between 
55-65° F. Caution the athlete receiving the 
treatment that it is initially extremely pain- 
ful, but the treatment time is not as long as 
with an ice pack. Treatment is terminated 
when the affected partis numb, usually from 
5-10 minutes. 

This treatment is especially desired when 
the athlete is attempting to regain range of 
motion. The buoyancy of the water and the 
anaesthetic effect of the cold coupled with 
relaxation of the protective muscle spasm, 
makes movement easier. 



Ice Massage 

As the name implies, ice massage is the 
movement of ice over the skin of the in- 
volved area. The ice is moved in a circular or 
back and forth pattern until the partis numb, 
approximately 5-7 minutes later. If the 
melted ice is wiped off the skin as it collects, 
numbness will occur sooner. 

To obtain large pieces of ice that are easy to 
handle; fill styrofoam cups with water and 
freeze them. Leave the ice in the cup during 
the ice massage but peel down the edge. (See 
Figure 1.) The styrofoam serves as an in- 
sulator and protects the fingers from the ex- 
treme cold. Place a tongue depressor or 
spoon in each cup before freezing and use it 
as a handle during application. 

Ice massage is not recommended for the 
immedidate treatment of new injuries. Al- 
though cold penetrates deeper with this 
technique than with an ice pack, only a small 
area at a time can be treated. In addition, 
compression cannot be utilized in the control 
of swelling. Ice massage is usually used as a 
prelude to range-of-motion exercises. 

Superficial Heat Modalities* 

Superficial heat modalities are heating 
agents that penetrate no deeper than the skin 
and the underlying dermis at most. Al- 
though superficial heat modalities are 



*A modality is any physical agent used therapeuti- 
cally in the treatment of an injury. 





b. Electric frying pan. 
Figure 2. Methods of warming a heat pack. 



dangerous and should not be used without 
prescription by a physician, deep heat mod- 
alities such as ultrasound and diathermy are 
far more dangerous with regard to the tissue 
trauma either can create. Neither of these 
deep heat modalities should be used by any- 
one other than a trainer or physical therapist 
and not without a prescription. 



Hydrocollator Pack (Heat Pack) 

A hydrocollator pack is a canvas pouch 
filled with silica gel that absorbs heat. It is 
heated in hot water prior to use so a pack can 
easily be prepared at home on the stove, a 
hot plate, or other heating device. (See Fig- 
ure 2.) Follow the manufacturer's directions 
for heating and storage of the used pack. 
Packs are available in various sizes for use on 
different body parts. Check at a local drug 
store or medical supply company. 

Treatment time is approximately 20 min- 
utes. Caution should be exercised when plac- 
ing a pack on the affected area. A pad of at 
least six towels should be put between the 
pack and the exposed skin area. (See Figure 



3.) In addition, because of the weight of the 
silica gel, the athlete may not be able to toler- 
ate the weight of the pack on a recent tender 
injury. 




Figure 3. Using folded bath towels to insulate a 
heat pack. 
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Whirlpool 

A whirlpool promotes relaxation by means 
of mechanical agitation of the water via the 
turbine. Relaxation is enhanced as the water 
temperature approaches F. The water 
temperature should never be higher than 
115° F as this poses a danger in burning the 
athlete. Cold temperature whirlpools have 
also been used in the treatment of new in- 
juries to the extremities. Here the physiolog- 
ical effects of the cold as well as the buoyancy 
of the water, both of which are useful when 
the athlete attempts to regain range of mo- 
tion, are used to the fullest potential. One* 
advantage of the whirlpool is that the water 
temperature, hot or cold, changes very 
slowly, so the temperature remains constant 
through the length of the treatment. 

Treatment time varies according to the 
part being treated. For an extremity, treat- 
ment time for a hot whirlpool ranges from 
20-30 minutes. With half or full body immer- 
sion, treatment time should be no longer 
than 15 minutes. Treatment time for cold 
whirlpools is not as long — the colder the 
water temperature, the shorter the treatment 
time. When the part is numb, treatment 
should be terminated. 

Never leave an athlete unattended in a hot 
whirlpool especially if one half or moie of the 
body is immersed. The individual could faint 



and, if left alone, the results could be tragic. 
Always turn the turbine on and off for the 
athlete receiving the whirlpool treatment. 

Whirlpool treatment produces a beneficial 
effect in the following conditions: musculo- 
skeletal inflammation; both acute (cold 
whirlpool) and subacute (hot whirlpool); 
burns; open wounds; post cast immobiliza- 
tion; muscle spasm. 



Combined Heat and Cold 
Treatment - the Contrast Bath 

A contrast bath is used to gain the 
physiological benefits derived from both 
heatand cold applications. However, as with 
any heat modality, a contrast bath should not 
be used until swelling is controlled, 48-72 
hours after the injury occurred. The local 
application of heat followed immediately by 
cold produces an active contraction and re- 
laxation of the blood vessels which is helpful 
in removing stubborn swelling. The heat 
causes the blood vessels to dilate and the 
cold causes them to cokistrict creating a milk- 
ing action that forces fluid out of the affected 
area. 

There are several different time schedules 
used in this form of therapy. Regardless, two 
large containers and a clock for the se t-up are 
needed. (See Figure 4). One container 
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Figure 4. Set-up for a contrast bath. 
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should be filled approximately two-thirds 
full with hot water so that the temperature 
levels out between 105-110° F. The other 
container should be filled with cold water, 
the final temperature ranging from 60-70° F. 
The treatment is begun by immersing the 
part in hot water for ten minutes. From that 
point on cold and hot immersions are alter- 
nated four times. The affected part should be 
kept in cold water for one minute and in hot 
water for four minutes. The total treatment 
time is 30 minutes and should end with a hot 
water immersion. This schedule is ideal if 
followed by a massage treatment. Some of 



the swelling may then be manually forced 
out of the area. With another time schedule, 
the treatment starts and stops with cold im- 
mersion. By ending with cold immersion, 
the blood vessels are constricted and there is 
little change for additional swelling to occur. 
Total treatment time is 25 minutes with cold 
and hot immersions alternating every five 
minutes. 

Contrast oaths have been employed with 
success in the treatment of sprains and frac- 
tures (post-immobilization) of the ankle, 
foot, hand, and wrist. Strains have also been 
effectively treated with contrast baths. 
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Rehabilitation 
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To discuss the principles and concepts of 
rehabilitation, the term rehabilitation must 
be simply and basically defined. Rehabilita- 
tion in the case of sports injury is a total 
program of reconditioning, and in some 
cases, conditioning of the athlete following a 
traumatic or chronic injury. While this pro- 
gram is sometimes considered separately 
from a treatment program, the rehabilitation 
process begins immediately after the injury 
occurs, so this process is actually inclusive of 
the term "treatment program." There will be 
times though, that a rehabilitation program 
may have to be instituted at a later date as in 
the case of an injury occurring during vaca- 
tion periods or an injury that should have 
been seen and treated, but was never given 
proper care. As a general rule, the longer an 
athlete is out of activity, the longer the re- 
habilitation process. Excessive immobility or 
rest of an injured body part may actually 
delay the healing process. The rate at which 
the athlete begins to regain mobility and be- 
gins to exercise the body part will in large 
part be based upon the physician's instruc- 
tions. 

Anyone responsible for supervising a re- 
habilitation program should keep in mind 
the primary objective of such a program, i.e., 
to get the athlete back into full activity as 
soon and as safely as possible. An acceler- 
ated rehabilitation program to get the athlete 
back into full activity before fully recovered 
can only result in further injury, possible 
permanent disability, or a different type of 
injury to either the same or another body 
part. 

A second objective and equally important 
is to realize that an athlete who is out of 
activity for more than a few days will suffer a 
decrease in overall conditioning, and in par- 
ticular, cardiovascular fitness. Within the 
^ ,! mits of the physician's prescribed activity 
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level for the athlete during the rehabilitation 
process, the program must be structured so 
that the athlete will be able to work on main- 
taining or increasing strength, flexibility, 
and cardiovascular endurance. If the pro- 
gram is not structured as above, the athlete 
may return to activity and competition at a 
lower level of fitness and be unable to per- 
form at one hundred percent capacity. It may 
also result in another type of injury due to 
this decrease in conditioning level. 

When planning and supervising a rehabili- 
tation program, there are several areas that 
must be considered. The first of these is the 
psychological effect of an injury to the 
athlete. In dealing with an athlete's psycho- 
logical state of mind, the most important fact 
is to be realistic with the athlete. The exact 
nature of the injury and the approximate 
length of time the athlete will be out of prac- 
tice and competition (if known) must be un- 
derstood by the athlete. He/she must also be 
made aware of the type of rehabilitation pro- 
gram that will be gone through and must 
understand why it is important that the pro- 
gram be followed exactly. The athlete also 
needs to realize program goals and that the 
success of the program will depend upon the 
quality and intensity of work at each step 
along the way. The harder the athlete works 
and the more dedicated he/she is, the better 
the results. So that the athlete achieves the 
goals set for him/her, the program supervisor 
can do several things. Specific work times 
should be established so that the athlete 
knows that he/she is expected at designated 
times. The supervising individual should 
also ensure that the athlete is following the 
program as he/she should and that the exer- 
cises are being correctly done and that prog- 
ress is recorded. Finally, the individual 
supervising the program should be able to 
provide encouragement to the athlete, so 
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that the athlete will continue to work hard. 
This individual does not have to be the coach 
or the staff trainer. A responsible student in 
the form of a student trainer or manager 
should be able to do this, if knowledgeable 
about the program and its purposes. It is 
sometimes difficult to keep an athlete moti- 
vated, especially if the program will last a 
considerable amount of time, whether it be 
several weeks or several months. If the 
athlete feels that he/she is still an integral part 
of the team, it becomes much easier to keep 
him/her highly motivated. In cases in which 
the athlete has an injury that will not keep 
him/her out for the entire season, it is advisa- 
ble to have him/her attend at least part of 
every practice, even if unable to participate 
in most of the practice. As the athlete pro- 
gresses through the program, he/she should 
begin to gradually work into practices, 
doing those activities which will not have a 
chance of furthering the injury or causing 
some other injury. The athlete must also be 
aware that when ready to return to competi- 
tion, he/she may be behind in skill level de- 
pending upon the amount of time lost. An 
athlete that has been out several weeks may 
assume that he/she will immediately go back 
into a starting position. This will frequently 
not be the case, and the athlete should be 
made aware of this. With an injury lasting 
two weeks or less, the athlete will usually be 
able to immediately regain position as long 
as the fitness level has been maintained. 
After recovering from a moderate to severe 
injury, the athlete may be fearful about rein- 
juring the body part even though it is safe to 
fully participate. He/she may especially feel 
this way when repeating the same type of 
movement that caused the injury in the first 
place. This is a problem that must be taken 
care of by instilling confidence in the athlete 
and by sometimes pushing the athlete. In 
this case it is most important that the coach 
and/or trainer be aware of the emotional 
makeup of the athlete should this problem 
arise. 

A second area that must be considered 
when organizing and supervising a rehabili- 
tation program is determining why the 
athlete was hurt. If the athlete may have 
been hurt because of a suspected strength or 
flexibility deficiency, then the recurrence of a 
similar injury may be prevented. Several dif- 
ferent questions arise when looking at the 
cause of an injury: Was it unavoidable, hav- 
ing nothing to do with the level of condition- 
ing?; Was there a lack of general or specific 
flexibility?; Was it a recurrence of an old in- 
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jury that was not completely rehabilitated?; 
Was there a strength imbalance between the 
agonist and antagonist muscle groups?; Was 
it the overall weakness of muscles and/or 
muscle groups? If it can be determined that 
one of the above problems existed and might 
be the cause of the injury, then the problem 
must be corrected so that future problems, or 
possibly more serious problems, are 
avoided. 

A third area to consider is the sport itself. 
Different sports place varying levels of stress 
on muscles, tendons, ligaments, and joints, 
and the rehabilitation program must be 
planned accordingly; the program must be 
specific to the sport. For example, in a sport 
that requires a great deal of leg muscle en- 
durance, the rehabilitation program must 
not only build sufficient streng h and general 
endurance of the leg muscle: , but should 
also put extra emphasis on leg endurance. In 
severe injuries, the athlete may also be 
forced to give up a certain sport in favor of 
another sport that might place less stress on 
the injured area. With this type of injury, the 
athlete should be made to understand that 
staying in the current sport may be question- 
able. 

When designing the actual rehabilitation 
program, several different areas must be in- 
cluded: range of motion; strength; endur- 
ance; speed; agility. The regaining of motion 
and flexibility is the firstarea of concern. Asa 
basic rule, the athlete should have full range 
of motion of the injured body part before 
rebuilding strength. The decision must be 
made as to when to start on range of motion, 
and in some cases, especially in moderate to 
severe injuries, the physician will make this 
decision. If the athlete has been in a sling, 
cast, or splint, motion will usually be begun 
as soon as the physician eliminates im- 
mobilization. A physician may also permit 
the athlete to remove a sling or splint several 
times a day to begin regaining of the range of 
motion. In less severe injuries, motion may 
be begun following the acute phase of the 
injury, which normally lasts from 24-72 
hours post-injury. The end of the acute 
phase is marked by stabilization of pain and 
swelling and sometimes by a noticeable re- 
duction of swelling. If motion is started and 
the body part becomes increasingly painful, 
or becomes increasingly swollen, then the 
regaining of motion must be curtailed until 
the part can be exercised without increasing 
the inflammation in the area. It may take an 
additional day or even several days before 
the athlete can again begin range-of-motion 



exercises. As soon as the injured area can 
tolerate the exercise, range-of-motion exer- 
cises can be performed daily. 

There are different techniques of regaining 
range of motion, a few of which are some- 
what complex and require background 
depth in exercise therapy. The easiest 
method, and most commonly used, is to 
have the athlete spend a couple of minutes 
every hour simply attempting to move the 
injured body part through the motions the 
body part normally goes through. The re- 
gaining of full range of motion may take 
anywhere from one day to several weeks 
depending upon the extent of injury and the 
length of any immobilization. The progress 
of the athlete should be checked daily, either 
through the use of a goniometer or by visual 
observation. 

When full range of motion has been re- 
gained, the athlete must begin work on re- 
building muscular strength and endurance. 
There are many different types of equipment 
available on the market today that will ac- 
complish this. A key concept to remember is 
that the program in which an athlete works, 
and the way in which the program is 
worked, is more important than the type of 
equipment used. Regardless of how sophis- 
ticated the equipment is, if it is not properly 
used and the athlete does not work to his/her 
potential, increases in strength will be neg- 
ligible. 

Several principles are involved when 
working on any type of strength program. 
As the athlete begins the program, he/she 
should be working daily strength-building 
sessions. Once the athlete reaches a plateau 
where he/she is no longer making steady 
strength gains, he/she should then switch to 
working three times per week. This plateau 
may be reached within several weeks or sev- 
eral months depending upon the injury. 
When the athlete has regained at least origi- 
nal muscular strength and endurance, a 
maintenance program may be used. If the 
athlete performs a good quality workout at 
least one day a week, the strength gains will 
be maintained. If lack of muscular strength is 
suspected as the cause of the injury, the 
athlete should continue working three times 
per week until appropriate strength has been 
obtained. Because of the lack of strength 
norms for women, this will usually involve 
guesswork on the part of the individual 
supervising the rehabilitation program. If 
the women athletes have been involved in a 
weight-training program for pre-season 
conditioning then that should at least 
q orovide a baseline to work from in deciding 
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whether the injured athlete is below the av- 
erage strength of the other women athletes. 
Whether it be the actual rehabilitation pro- 
gram or a maintenance program, the athlete 
should be working to maximum level as long 
as he/she is relatively pain-free. Muscular 
pain when working hard is common with all 
but a few types of exercise equipment, and 
this is to be expected. If more than minor 
pain occurs at the actual injury site during 
the workout, the athlete should work just 
below this level to prevent irritation of the 
injury. 

There are three basic types of strength- 
building programs: isometric; isotonic; iso- 
kinetic. Regardless of the program, exercises 
should be based upon the type and location 
of the injury. If the injury is to a specific joint 
area, exercises should be given to strengthen 
all the muscles surrounding this area. The 
exercises should also be specific to the way in 
which the muscles are used in the athlete's 
sport. 

An isometric strength program is based on 
building strength against resistance without 
a change in muscle length. It is frequently 
used as a strength-building technique when 
the injured body part is immobilized or is 
lacking complete range of motion. If used in 
this manner, it is usually recommended that 
the athlete do ten repetitions at six seconds 
each hour. The program may also be used to 
build strength after the athlete has regained 
full range of motion, but this is not employed 
as frequently. Most individuals involved in 
strength work agree that isometrics are spe- 
cific to joint angles when building strength. 
Therefore, the exercise should be worked at 
three or four different angles throughout the 
entire range of motion with three to five rep- 
etitions of six seconds each at these angles. 
An isometric program has two advantages: it 
does not require equipment; the exercises 
can be worked in any direction. Two main 
disadvantages of the program are that im- 
provements are not easily monitored and 
muscular endurance is not increased to any 
significant degree. 

An isotonic strength-building program is 
based on moving the body part through the 
entire range of motion against some form of 
resistance. This resistance may be in the form 
of sandbags, dumbells, barbells, and weight 
machines. Although there are a variety of 
programs in terms of sets and repetitions, 
the most commonly used for rebuilding 
muscular strength is three to four sets of six 
to ten repetitions. For rebuilding muscular 
endurance, the weight is lessened and two to 
three sets of fifteen to twenty-five are most 
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commonly used . The amount of weight used 
in either case can be found simply by trial 
and error. The athlete should be able to 
barely complete the? last few repetitions of 
each exercise. Once the prescribed number 
of sets and repetitions has been reached, the 
weight is increased. Full range of motion 
must be stressed on each repetition and each 
repetition should be done slowly and cor- 
rectly, taking four to six seconds to complete. 
Isotonic exercise can be easily recorded and 
improvement is readily seen. It also has the 
advantage of eccentric lengthening as the 
weight is slowly lowered. This is termed 
negative work and research has begun to 
show that negative work may be just as effec- 
tive or even more effective in building 
strength as positive work or concentric con- 
tractions. The primary disadvantage is that 
isotonic exercise does not work the muscle at 
maximum potential throughout the full 
range of motion. It does not adjust to the 
differing levels of strength potential found at 
different angles throughout the range of mo- 
tion. 

The program of isokinetics involves fixed 
speed of movement throughout the full 
range of motion. With an ioskinetic device 
the speed of movement is set and the athlete 
exerts as much force as possible against the 
lever arm. Three sets of ten repetitions are 
used for building strength and two to three 
sets of twenty are done for endurance. Since 
many of the isokinetic units come with 
read-out dials, endurance work may also be 
done until less than 50% of the first reading 
is reached. A primary advantage of ioskinetic 
exercise is that the athlete can exercise at the 
speed of contraction necessary for specific 
sports skills. In addition, it is not uncommon 
for an injury to be the result of a deficiency of 
muscular strength in only one segment of the 
range of motion. Other advantages are that 
improvement is easily recorded and work on 
an isokinetic unit creates very little muscular 
soreness. The main disadvantage is the ab- 
sence of the ability to perform negative work 
on this type of device. 

Once range of motion, strength, and en- 
durance have been returned to their original 
levels, agility will return as the athlete 
works into practices. Specific drills that are 
normally included in practice sessions will 
enable the athlete to regain the necessary 
agility level. 

Cardiovascular fitness, the last area to 
consider, is extremely important. While it is 
best if the injured athlete can begin working 
on this immediately, the type of injury may 
dictate some possible contraindications. For 
O Mnple, even with an upper body injury, 



running and/or jogging may be contraindi- 
cated, especially during the earlier stages of 
the rehabilitation program because of the 
amount of jarring associated with it. Bicy- 
cling and swimming are two alternative pro- 
grams of cardiovascular fitness that may be 
used. iSome type of cardiovascular program 
should be started as soon as there is no 
chance of creating irritation or inflammation 
of the injured body part. 

In deciding when and if an athlete is ready 
for full practice and competition, several 
guidelines are used. In the case of a moderate 
or severe injury that has been seen by a 
physician, the physician should make the 
decision. With an injury not seen by a physi- 
cian, the coach or trainer will usually make 
the decision. Even with an excellent rehabili- 
tation program, there is always the question 
of whether the injured body part will with- 
stand the rigors of full competition. With a 
severe injury this is sometimes a question 
that even the physician will not ha 2 to an- 
swer. The athlete may be cleared to partici- 
pate but may find that the body part cannot 
withstand the stress placed upon it. To avoid 
this problem, the coach or trainer should iso- 
late the sports skills and have the athlete 
demonstrate that he/she can perform them at 
his/her pre-injury level before being permit- 
ted to participate in practices as well as com- 
petition. As the athlete progresses through 
the rehabilitation program there will be a 
gradual increase in his/her ability to perform 
the necessary skills involved in his/her spe- 
cific sport. 

Along with the athlete being able to per- 
form the skills involved in the game there 
should be an objective analysis of the 
athlete's range of motion, strength, and en- 
durance. The basic criteria for return to com- 
petition is achievement of 90-100% strength 
and full range of motion. In the case of an 
extremity, strength and range of motion 
should be measured by comparing the in- 
jured with the uninjured body part. Endur- 
ance of the body part should also be tested by 
bilateral comparison, with the criteria being 
equality of strength at 20-25 repetitions. The 
endurance test is vitally important because 
the athlete's maximum strength may be 
equal; if the muscular endurance is not 
equal, the body part, particularly when deal- 
ing with the knee, may be reinjured. 

If the above criteria have been met and the 
athlete is in good cardiovascular shape, 
he/she should be able to safely return to 
competition. It must be remembered that at 
this point, the athlete should be put on a 
program to ensure the maintenance of the 
acquired muscular strength and endurance. 



Athletic Conditioning 

Kathy Heck, A.T.C. V.^ 



A well-conditioned athlete has several ad- 
vantages over a less-fit competitor. Athletic 
fitness ensures greater resistance to injury, 
improved skill execution, and an increased 
tolerance for work. Programs designed to 
build and to maintain athletic fitness insist 
of three major components: 

• flexibility — range of motion of the 
joints; 

• strength — the ability of muscles to exert 
force against resistance; 

• endurance — the ability to persist. 

In developing such programs the compe- 
titive year is divided into four seasons: 

• pre-season — the four to eight weeks 
prior to the beginning of a competitive 

season; 

• in-season — the competitive season it- 
self; 

• post-season — a 10-14-day "R & R" or 
rest period following the end of the 
competitive season; 

• off-season — the period of time between 
post-season and the beginning of the 
pre-season period. 

Conditioning activities vary according to the 
time of the competitive year. If the athlete 
engages in several sports throughout the 
year, there is overlap among the condition- 
ing seasons. However, the basic principles 
still apply. 

In the off-season period athletes should be 
instructed to build a conditioning base. This 
includes long, slow distance running of 30 
minutes or more, stretching, and weight- 
training three to five times weekly. The off- 
season is also the time for basic skill work or 
for major sport technique changes to be 
made. While the athlete is away from the 
pressures of the competitive season, such 
changes can all be accomplished much more 
^ effectively. 
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With a good strength and endurance base 
developed in the off-season, the pre-season 
conditioning period emphasizes work spe- 
cific to the athlete's particular sport and/or 
position. Endurance work is directed at the 
type of staying power needed in the sport 
itself, e.g., base-running drills for softball, 
fast break drills for basketball, speedwork for 
sprinters in track, etc. Weight-training is 
continued to build and to maintain strength, 
and flexibility work is also increased. 

In-season training is directed toward the 
maintenance of athletic conditioning, strat- 
egy, and sports skills. To build fitness, 
workouts must be conducted a minimum of 
four to five times weekly. To maintain fit- 
ness, two to three workouts per week are 
required. The post-season break is not al- 
ways possible for multi-sport athletes. But it 
does provide a much-needed vacation from 
the conditioning routine. 



Flexibility 

The body is a series of levers (the bones) 
moved by the shortening and the lengthen- 
ing of the muscles. If the muscles are not as 
elastic or as flexible as they should be, effi- 
ciency and skill execution is hindered. 
Sedentary living and the increases in body 
fat that tend to accompany that lifestyle, 
serve to decrease flexibility. Flexibility is best 
developed and maintained through daily 
static stretching exercises. The calves, quad- 
riceps, hamstrings, low back, groin, trunk, 
shoulders, and neck are the areas of particu- 
lar importance. It is important to stretch prior 
to exercise to give the body an adequate 
warm-up. This is vital to the prevention of 
muscle strains and ligament sprains. Muscle 
soreness following activity can also be 
greatly reduced by stretching after an exer- 
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cise session. Flexibility training should be 
done on a daily and year-round basis . 

The technique used in static or slow- 
tension stretching is to stretch the appropri- 
ate body part to the point of tightness, hold 
that position for 15-30 seconds, relax, and 
repeat 3-4 times. Bouncing (ballistic) stretch- 
ing is a dangerous technique and should 
never be used. Receptors in the muscles are 
stimulated by fast, jerky movements, and 
the resulting effect is contraction rather than 
relaxation and lengthening of the muscle tis- 
sue. Bouncing may result in over-stretching, 
soreness, and injury. 

Flexibility Tests 

Can the athlete: 

• touch the palms to the floor while keep- 
ing the legs straight?; 

• complete a shoulder grip exercise in 
both directions?; 

• touch the nose to the knee while doing a 
hurdle stretch?; 

• touch the knee to the floor while doing a 
quadriceps hurdle stretch?; 

• complete a wall push-up with the body 
at a 45? angle and the heels on the floor?; 

• touch the knees to the floor while doing 
a groin sit? 

If so, the athlete is relatively flexible and 
needs only to maintain his/her present level 
of flexibility. If not, stretching should be 
done 2-3 times daily. A good source of flexi- 
bility routines is the book Stretching by Bob 
Anderson. 

Endurance 

Endurance is the ability to persist, and it is 
js» dependent upon one's cardiovascular (C-V) 
fitness. A simple gauge to determine im- 
provement in one's cardiovascular fitness is 
a decrease in the resting heart rate. As C-V 
fitness improves, the heart rate decreases 
and the amount of blood pumped with each 
beat (stroke volume) increases. Therefore, 
the heart is beating less often, but each con- 
traction is more powerful and more efficient. 
A change in the resting heart rate should 
appear 6-8 weeks after beginning a regular 
exercise program. The average heart rate is 
72 beats per minute, but this is a highly indi- 
vidual matter. Many athletes involved in 
endurance-type sports have resting heart 
rates in the low 50s or high 40s . 

The resting heart rate can be determined 
by taking one's pulse at either the radial ar- 
tery in the wrist or the carotid artery in the 
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throat. The body must be at rest for approxi- 
mately five minutes prior to taking the rest- 
ing rate. Count the heartbeats for 15 seconds 
and multiply by four. The heart rate can also 
be used to monitor the intensity of an exer- 
cise session by using the following formula: 

220 (base number) 

-20 (age) 

200 

x.80 (80% of maximum capacity) 

160 (maximum exercise heart rate) 

Subtract the subject's age (for example, 20 
years of age) from the base number of 220. 
Then, multiply that number by 80%, since a 
young, healthy individual should be exercis- 
ing at approximately 80% of his or her 
maximum capacity. The resulting number is 
the maximum heart rate that should be 
achieved during an exercise session. To build 
or maintain C-V endurance one must exer- 
cise: 

• strenuously enough to elevate the heart 
rate to 120-160 beats per minute; 

• for a minimum of 20 minutes; 

• at least 3-5 times weekly. 

The pulse rate must exceed 120 beats per 
minute for the exercise to be of any C-V bene- 
fit, but it should not exceed the maximum 
exercise heart rate of 160 beats per minute. 
The individual should exercise to the point of 
fatigue, check the pulse rate, and as soon as it 
drops to 120 beats per minute, resume exer- 
cise. Scientifically, one's C-V fitness is based 
upon the maximum amount of oxygen that 
can be utilized by the body. The techniques 
used to determine maximum oxygen con- 
sumption, VO2, are costly and time-consum- 
ing. Therefore, Dr. Kenneth Cooper, M.D., 
the author of Aerobics*, developed the 12- 
minute run test to estimate maximum VO2 
capacities of athletes. Quite simply the 
athlete runs as far as he or she can on a track 
for 12 minutes. Dr. Cooper's book offers 
charts to determine fitness levels according 
to 12-minute run tests results. This test is 
most beneficial when used as a pre-, in-, and 
post-season gauge of the athlete's fitness. It 
is accurate and easy to administer. 

Running for conditioning should prefera- 
bly be done on grass or on a soft track. Soft 
surfaces reduce the jarring effect that run- 
ning has upon the body. Good shoes are 
vital. They must fit properly and have good 
arch support, a firm counter, and a wedge 
heel. Use good running form: knee action 



•Cooper's latest book in the Aerobics series is The 
Aerobics Way. 



high; arm swing relaxed; body erect; head 
up; eyes forward; rocking up on the toes 
from the heel. Never run down hills; run up 
and walk down. Keep in mind that swim- 
ming and cycling may be substituted for 
running. According to Fox and Mathews in 
their book Interval Training the activities can 
be compared in the following manner: 

Activity Time Distance 

Running 8:00 minutes 1 mile 

Swimming 8:00 minutes Va mile 

Cycling 8:00 minutes 2.5 miles 

Long, slow distance work should be done in 
the off-season. As competition nears, times 
and distances should be altered to make the 
endurance training more specific to the indi- 
vidual's sport. 

Strength 

Strength c^n be built or developed in a 
variety of ways. The most common tech- 
niques are calisthenics, where the body's 
own weight is used as a form of resistance 
such as in push-ups or sit-ups, and isotonics, 
where weights are lifted. Weight-lifting is 
the fastest and most efficient means of de- 
veloping muscular strength. Some general 
principles of weight-training include: 

• lifting should be done on alternate days; 

• the lifting activities should build 
strength needed for the athlete's 
sport(s); 

• good form is necessary — the individual 
should train, not strain; 



• a proper and complete warm-up is nec- 
essary; 

• provide specific sets, repetitions, and 
workload progressions for the athlete; 

• chart progress via record-keeping; 

• safety must be emphasized at all times. 

Many techniques are used to determine 
the loads and repetitions for weight- 
training. The most common is the DeLorme 
technique. The athlete determines the 
maximum weight he or she can lift 10 times. 
Then, the individual completes three sets of 
10 repetitions at 50%, 75%, and 100% of the 
10-count maximum weight. In all cases the 
overload principle must be observed; with- 
out placing an overload on the body it will 
not respond with increasing strength. The 
DeLorme technique ensures that the amount 
of overload will be within the individual's 
ability range and will train, not strain, the 
muscles. 

Strength training is crucial in the preven- 
tion and the rehabilitation of athletic injuries. 
It is important and safe for both male and 
female athletes and can lead to safe, im- 
proved performances by all. 

The basic principles of conditioning are 
summarized in the following timetable. 

Conditioned athletes have an inherent ad- 
vantage over their less-fit competitors. Im- 
proved, safer performances are desired by all 
athletes. Athletic conditioning is hard work, 
but its benefits are many. 





Strength 


Flexibility 


Endurance 


Off-season 


3x weekly 
Build 


Daily 
Maintain 


3-5x weekly 
Build Base 


Preseason 


3x weekly 
Build 


2x daily 
Build 


3-4x weekly 
Specific to sport 


In-season 


2x weekly 
Maintain 


Daily 
Maintain 


2-3x weekly 
Maintain 
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Protective equipment is necessary to con- 
trol those hazards of the sport that cannot 
otherwise be eliminated. All too often in- 
juries occur because standard protective 
equipment is of poor quality, improperly fit- 
ted, or in disrepair. To avoid many prob- 
lems, purchase equipment only from an au- 
thorized dealer. Before a decision is made, 
discuss specific needs with representatives 
from various manufacturers. The coach, ath- 
letic director, team physician, and trainer 
should evaluate each piece of equipment be- 
fore the order is made. In general, the size, 
strength, and skill level of each athlete 
should be considered when ordering and as- 
signing equipment. 

Before each season, review with the 
athletes the importance of protective equip- 
ment. Emphasize why it must be worn as 
well as properly fitted and in good repair. 
Show the group how to properly' use and 
care for each piece and how to make a quick 
inspection for defects. Check with the manu- 
facturer or sales representative for recom- 
mendations concerning cleaning and main- 
tenance of equipment. Many detergents 
break down plastic, so conscientious clean- 
ing with the wrong substance may actually 
reduce the protective quality of the equip- 
ment. 

During the meeting is also a good time to 
review the team rules, a few of which should 
concern equipment, e.g.: 

1. Protective equipment must be worn at 
all times during practices and games. 

2. Protective equipment must not be mod- 
ified without the prior consent of the 
coach, trainer, or team physician. 

3. Protective equipment must be properly 
used and not abused. 

4. Any defects in personal equipment 
must be immediately reported before 
activity is started. 



Since protective equipment varies from 
sport to sport, it is not possible to include 
guidelines here for the fitting and care of 
each piece. When available, follow the man- 
ufacturer's recommendations for fitting and 
care. There are however, a few pieces of 
equipment used in almost all sports that are 
rarely considered equipment, much less pro- 
tective equipment. Both athletic shoes and 
eyeglasses should be thought of as protective 
equipment. A mouthguard, which is fre- 
quently used in many sports, is also dis- 
cussed here. 

Athletic Shoes 

Although the choice of shoes is usually the 
decision of the athlete, that choice should be 
based on sound reasoning rather than due to 
the whim of the athlete. The coach should 
provide the athlete with some important 
pointers about selecting athletic shoes. Dur- 
ing activity the stresses placed on the feet, 
which in most cases are still growing, de- 
mand more than the minimal support 
provided by less expensive shoes. Injuries 
may be minimized by the correct shoes. In 
football, susceptibility to ankle and knee in- 
juries is markedly decreased when soccer 
shoes are worn instead of the conventional 
football cleats. In basketball, high-top shoes 
provide additional support for the unstable 
ankle. Shoes for racket sports and basketball 
should be reinforced along the forefoot. This 
reinforcement not only prolongs the life of 
the shoe but also provides more support and 
protection for the foot. In running shoes, 
particularly those designed for training, sta- 



*The copyright for this article has been retained by the 
author. Similar material will appear in the book, 
Coaches' Guide to Athletic Training, which has been ac- 
cepted for publication by Human Kinetics Publishers. 
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Figure 1. Running Flat 



bility and support are sacrificed as more 
cushion is added to the midsole. Items to 
consider when choosing any shoe for ath- 
letics include the support and snugness of- 
fered by the heel counter which should be 
firm, the fit and firmness of the arch support, 
and the thickness and flexibility of the sole, 
especially the forefoot. (See Figure 1.) If the 
shoes are going to be used on a hard surface, 
the soles should be somewhat flexible. On an 
irregular surface, the soles should be stiffer, 
perhaps with a steel shank. Waffle or ripple 
sole shoes are designed for straight forward 
movement, not lateral changes of direction, 
since the likelihood of an ankle sprain in- 
creases with such movement. The heels 
should be level, not tilted inward or out- 
ward, when the shoes are placed flat on the 
table. 



Fitting Athletic Shoes 

Regardless of the type of shoes worn, they 
should fit properly and provide good sup- 
port for the feet. Shoes should be fit in the 
afternoon when the feet are swollen to en- 
sure accurate sizing. In addition, the same 
q number and type of socks worn during prac- 
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tices and games should be worn when trying 
on the shoes. Shoes should be fit to the 
length of the arch rather than the length of 
the athlete's foot. Fit can be checked easily 
and quickly. The ball of the big toe should be 
directly over the widest part of the shoe 
when the athlete is standing. (See Figure 2.) 
If it falls in front, the shoe is too short. An 
abnormal crease in the shoe along the inner 
arch confirms this finding. The break of the 
shoe, where it bends on push-off, should be 
at the widest part of the shoe. Check both 
feet for one may be substantially larger than 
the other. Fit the shoes to the longer foot. If 
the shoe is not comfortable, it does not fit. In 
reality, the shoe will break the athlete in; the 
evidence is blisters, corns, and calluses. 



Care of Athletic Shoes 

It is more than likely that the shoes may 
become saturated with water sometime dur- 
ing the season. If so, fill each with crumbled 
newspaper and allow the leather, canvas, or 
nylon to dry out slowly. Slow drying delays 
deterioration of the shoe. If warranted, apply 
a coat of saddle soap to the shoes when thor- 
oughly dry. 
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Figure 2. Correct shoe fit. 




b. Unpadded. 
q Figure 3. Commercially-available heel cups. 
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Shoes should never be washed in the 
washing machine or dried in a dryer. Either 
one causes premature deteriorations of 
materials — fabric as well as bonding be- 
tween layers. 

Heel Protection 

Some running shoes have a plastic heel 
cup incorporated into the shoe as the counter 
to absorb and spread the repetitive pounding 
on the heel when running. Unfortunately, a 
bruised heel may occur in sport activities 
other than running and attempts to protect 
the tender area are often for naught unless a 
heel cup is used. A vinyl foam doughnut cut 
to conform with the shape of the heel rarely 
provides adequate protection. Plastic heel 
cups, padded or unpadded, may be pur- 
chased at many sporting goods stores. (See 
Figure 3.) If the protection afforded by the 
unpadded heel cup, or even the padded 
heel cup, is inadequate use V4- 3 /a" vinyl 
foam to line the inside surface, and cut back 
on activity! 

Corrective Lenses 

Athletes who need prescription lenses to 
correct an eyesight problem should not rely 
on street-worn frames and lenses for eye 
protection in sports. Wire-rim frames and 
glass lenses are particularly dangerous. Such 
frames and lenses are not designed to with- 
stand the stress and may actually cause an 
injury to the eye. Prescription lenses should 
be ground of industrial plastic and set in 
either an industrial or sports frame, or, some 
type of goggle with a Lexan-injected molded 
lens may be worn over prescription glasses. 
Contact lenses, either hard or soft, do not 
provide any protection for the eye. Soft 
lenses are recommended over the hard type, 
however, only because they stay in place 
better. If an athlete must wear contact lenses 
for proper vision, the individual should wear 
some kind of protective eyewear. Most of the 
eye protectors worn in racket sports that do 
not have lenses interfere with peripheral vis- 
ion. Such protective devices are adequate 
only in badminton and tennis where the size 
of the missile is too large to enter the orbit of 
the eye. Only in badminton may street-worn 
glasses provide adequate protection against 
damage from an aerial missile. 

Mouthguards 

Although mouthguards are not as com- 
mon to sports as athletic shoes or eyeglasses, 
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they are common to most contact/collision 
sports and play an important role in prevent- 
ing lacerations of the mouth, fractures of the 
jaw/teeth, and concussions. The mouth- 
guard imparts the force of a blow to all teeth 
rather than localizing it at the point of im- 
pact. Consequently, the mouthguard should 
always be worn whether the athlete is just 
participating in a drill, scrimmaging, or 
competing in a game. Many athletes dislike 
mouthguards (and refuse to wear one) be- 
cause they feel that mouthguards are uncom- 
fortable and interfere with breathing as well 
as with speech. In most cases, these prob- 
lems are minimal and are far outweighed by 
the protection the mouthguard provides. If 
the mouthguard is particularly troublesome, 
check the fit. It may have been improperly 
fitted. 

Two types of mouthguards are generally 
used in athletics. The mouth-formed is 
commercially available in junior and senior 
sizes while the custom-fit is molded by a 
dentist or an oral surgeon. The mouth-fitted 
mouthguard is momentarily heated in boil- 
ing water and then the athlete molds the 
semi-pliable plastic form to the bite. Caution 
the athlete not to bite too hard for the teeth 
could go through the plastic form. When 
properly fitted, this mouthguard is tight 
enough to stay in place by itself. Breathing 
and speaking may be affected but only min- 
imally. Custom-fit mouthguards are more 
comfortable and interfere less with breathing 
and speech than the commercial ones but are 
more expensive. Consult a local dentist or an 
oral surgeon for details concerning cost. 
Since an impression of the bite is made, the 
mouthguard fits exactly and stays in place. A 
custom-fit mouthguard is recommended for 
an athlete with braces, a bridge, a plate, mis- 
sing teeth, or an odd-shaped dentition. 

Regardless of the type of mouthguard 
worn, it should be trimmed only to alleviate 
abnormal rubbing. The tips should be no 
shorter than the last molar. Too much trim- 
ming reduces the effectiveness of the 
mouthguard as a protective device. More 
important, the trimmed mouthguard may 
become a hazard for it could be swallowed 
and obstruct the airway. 

Care of Mouthguards 

Like any other piece of equipment, a 
mouthguard should be well-cared for so that 
it lasts several years: 

• Store the mouthguard in a liquid solu- 
q tion. Consult a local dentist if a solution 
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is not recommended by the manufac- 
turer of the mouthguard, or daily rinse 
the mouthguard with a disinfectant 
wash to keep it odor-free and clean. 

• Keep the mouthguard in its carrying 
case when travelling to and from prac- 
tices and games. 

• Avoid chewing on the mouthguard. 

At the first sign of wear, mold a new mouth- 
guard for the athlete. On trips always carry a 
few spare mouthguards so that a new one 
can be molded if necessary. Above all, en- 
force the team rule that the mouthguard 
must bo worn whenever the athlete is on the 
playing field. 

Improvising 

Protective equipment can adequately 
serve its intended purpose only when it is 
good quality equipment, properly fitted, and 
in good repair. Even when these require- 
ments are met injuries do occur which, in 
some instances, necessitate a modification in 
standard equipment. Such modifications 
may require only the addition of more pad- 
ding for protection of the tender area or they 
could be more complex requiring the im- 
provisation of a protective pad. 

Sometimes protective equipment is not 
commercially-available in the proper size so 
a facsimile must be custom-made. This prac- 
tice is especially true as more girls and 
women are competing in athletic programs. 
Existing equipment often does not fit their 
smaller stature or anatomical configuration. 

Materials for Construction of Pads 

Different materials are used for padding a 
sensitive area — adhesive felt and foam, 
foam rubber, vinyl foam, and plain felt. The 
choice of material is dependent on the sever- 
ity of the injury, its location, and the tender- 
ness of the area to be padded. Because foam 
spreads the force as well as absorbs it, it can 
be advantageously used to protect areas sub- 
jected to repeated impact such as the heel or 
ball of the foot. However, the various types 
of foam have different force-absorption 
capacities. Vinyl foam provides the most 
protection in comparison to adhesive foam 
and foam rubber. It is the material of choice 
when padding bruises (contusions). The air 
cells in adhesive foam and foam rubber col- 
lapse under force permitting the two sur- 
faces to come into contact. Thus the force of 
the blow is transmitted directly to the under- 
lying tissue requiring protection. Vinyl 



foam, on the other hand, has such absorp- 
tion capacity that the two sides rarely come 
near one another. Unfortunately vinyl foam 
is expensive and it is not available except in 
large sheets. Smaller pieces of vinyl foam 
might be available at a local medical supply 
company, orthopedic brace shop, or from a 
local orthopedic surgeon or podiatrist. The 
most useful sizes of padding material for in- 
jury protection or prevention are W, W , 
W, and Vs" thicknesses. 

To reuse a vinyl foam or foam rubber pad, 
trim the tape from around the edges of the 
pad. If the athlete attempts to pull the tape 
off, the pad usually rips. Continue to reuse 
the pad until it has lost its cushioning effect 
due to the tape build-up. Use the old pad as a 
pattern to make a new one. 

Sheets of plastic air bubbles, commonly 
used as packing material can be used to pad 
some flat areas such as the thigh or forearm. 
Unlike vinyl foam or foam rubber, the sheets 
of bubbles cannot be reused. At the end of an 
activity period a majority of the air cells have 
collapsed which reduces the pad's protective 
quality. Large rolls of the packing material 
are available from various manufacturers but 
it may be possible to acquire a smaller quan- 
tity from a local store that regularly ships 
fragile merchandise. 

Felt, like foam, spreads the force, but it 
does not absorb it. It does, however, provide 
support, so felt is used in the construction of 
arch pads. It is also used for doughnut or 
horseshoe pads to protect blisters, corns, or 
plantar warts because the natural sliding ac- 
tion of the foot in the shoe tears up a foam 
pad. Another advantage of felt is that it can 
be split into different thicknesses. Divide a 
corner of the felt sheet at the desired thick- 
ness and carefully but firmly pull the two 
layers apart. Felt pads, especially those made 
from wool felt, are quite durable and can be 
reused for several days. (Trim the tape from 
around the edges as for a foam pad.) Wool 
felt withstands "packing" from weight- 
bearing pressure better than cotton felt, but it 
is difficult to find in small quantities. Or- 
thopedic surgeons and podiatrists fre- 
quently use felt in treating musculoskeletal 
injuries and may be willing to split an order 
or donate any scraps. Prepackaged assort- 
ments of felt may be purchased at many 
sporting goods stores that handle athletic 
training supplies. The felt squares come in a 
variety of thicknesses ranging from . 

Small squares of moleskin, adhesive foam, 
and adhesive felt (wool blend) are available 
at most local drug stores. Adhesive felt is 
q available in a variety of thicknesses. Precut 
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pads, including doughnuts, are also 
commercially-available in latex rubber or felt 
at most drug stores. Although the pads have 
an adhesive backing, adhesive tape can also 
be used to secure the pad in place. Unfortu- 
nately, precut pads are more expensive than 
homemade renderings and such pads can 
only be used once. In fact, it may be neces- 
sary to replace the pad before activity as well 
as after. Finally, a slight modification may be 
necessary in the precut pad before it can be 
used. Do not use medicated pads for any 
type of skin lesion unless instructed to do so 
by a physician. Not only do such pads tend 
to overmedicate but if improperly used, even 
healthy tissue can be damaged. 

Construction of Pads 

Frequently a pad must be constructed be- 
cause commercial pads do not meet specific 
needs. In the long run, this practice may be 
more economical. When constructing pro- 
tective pads, the following tips may be help- 
ful: 

1. The depth of the involved tissue deter- 
mines the thickness of the padding ma- 
terial, e.g., if the area is swollen or cov- 
ered with a thick callus, a thicker pad is 
needed. To estimate the proper thick- 
ness, apply gentle pressure with the 
finger to either side of the involved soft 
tissue. 

2. Moisten the area to be padded with wa- 
ter. Outline it in indelible pencil and 
then press the padding against the 
area. The pattern transfers to the pad- 
ding and serves as a guide for cutting. 

3. Taper the edges of the pad to prevent 
them from rolling up or the pad from 
shifting as a result of shearing forces. 

4. Proper placement of the pad is of ut- 
most importance. If improperly placed, 
the resulting discomfort is often greater 
than that associated with the original 
condition. To ensure proper position- 
ing apply manual pressure to the pad 
before taping it securely in place. The 
athlete should not experience any dis- 
comfort. 

Certain materials have traditionally been 
used to construct the different types of pads. 
Moleskin cut in an oval shape is used to 
reduce friction between the ball of the foot 
and the shoe which decreases the chance of a 
blister developing. Such a pad is especially 
useful when the area is callused. (A small 
piece of gauze may be placed between the 
pad and the'skin.) Adhesive felt or foam is 
used for the construction of doughnut pads; 
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a. Doughnut. 



b. Horseshoe. 



Figure 4. Converting a doughnut pad to a horseshoe. 



however, the doughnut has given way to the 
horseshoe in the protection of common foot 
ailments such as blisters, plantar warts, and 
corns. (See Figure 4.) With the natural tend- 
ency of the foot to slide forward in the shoe, 
the front edge of the doughnut "catches" 
thus increasing the stress at that point. When 
the pad is converted into a horseshoe, the 
back and sides of the lesion are still pro- 
tected, but there is no front edge to "catch." 
Also there is no doughnut hole, a com- 
mon site of discomfort as tender tissue is 
displaced downward into the hole. 
Commercially-made doughnut pads can be 
easily modified prior to application. Simply 
cut out a small wedge and then bevel the 
ends of the horseshoe. Bevelling allows the 
foot to freely slide forward with minimal re- 
striction so that irritation is reduced. 

Pads for bruises (contusions) are cut in the 
shape of a doughnut out of thick vinyl foam if 
available. (If not, fold a sheet of air bubbles 
into several thicknesses, put it over the ten- 
der area and secure it in place.) Several layers 
of material may be glued together to achieve 
the desired thickness; however, a special 
glue for use on rubber material must be used. 
The size of the cut-out piece should corre- 
spond to the size of the tender area. This is 
true when cutting any doughnut or horse- 
^oe and some speciality pads. 



For sensitive bruises (contusions) that are 
prone to repeated blows, a more durable pad 
is required. Hard-press board thigh pads, 
which were predominantly used in football 
prior to the introduction of vinyl-dipped 
pads, may sometimes be modified to provide 
adequate protection. Pad the underside with 
a doughnut, approximately 3 /s" thick, and 
glue the two together. Put the pad in place 
and cover it with an elastic bandage. Start the 
bandage just below the bottom of the pad 
and angle it up one side of the part and down 
the opposite side. Continue this "her- 
ringbone" pattern until the pad is covered. If 
available, secure the bandage with elastic 
tape. Start the tape at the bottom of the pad, 
applying it in a circular fashion around the 
affected part. Overlap each layer by one-half 
the width of the tape and make sure the 
entire bandage is covered. If necessary, to 
prevent the pad from slipping, apply a turn 
or two of tape around the part directly on the 
skin. If elastic tape is not available, apply a 
few strips of athletic tape around the part, 
two just below the top of the elastic bandage 
and two just above the bottom. These strips 
should not be too tight as the underlying 
muscles must have room to relax and con- 
tract or they may cramp. 
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Legal Liability* 

Richard T. Ball Attorney-at-Law 




I. Litigation: Will It Destroy Athletics? 

One of the most valuable environments in 
American society for the growth and de- 
velopment of young people is found in com- 
petitive athletics. There are opportunities in 
sports for valuable learning experiences 
which are not elsewhere available during the 
formative years and which provide excellent 
preparation for the rigors of life. Most impor- 
tant to those of us who engage in the teach- 
ing and coaching of school-age youngsters is 
the potential development of intangible 
characteristics such as working with others, 
accepting authority, developing self- 
discipline, and learning the important rela- 
tionship between determination, hard work, 
and success. 

A great and probably unfillable void 
would be felt should the competitive envi- 
ronment be destroyed. Indeed, any diminu- 
tion of athletic programs reduces the number 
of youngsters who will reap rewards which 
might not otherwise be available to them. 

Athletics Threatened with Destruction 

The most common obstacle to solving a 
problem is denial that it exists. When a large 
segment of a society chooses to ignore or 
deny the existence of a threatening menace, 
the size of the obstacle increases, not in a 
linear fashion, but geometrically. By the time 
enough people awaken to the need for ac- 
tion, the damage can be irreparable and the 
result fatal. 

For several years, a small but vocal number 
of concerned people have cried a warning to 
American society: "This precious environ- 
ment, so important to our young, is being 
threatened with total destruction. Litigation 
arising out of athletic injuries is accelerating 
out of control and, if the tide is not turned 



quickly, the institution will crumble and 
fall." 

For the most part, their warnings have fal- 
len upon deaf ears. Society at large simply 
has not comprehended the relationship be- 
tween "a few lawsuits" and the total demise 
of athletics. More frightening, most of those 
who live and work in and have deep love for 
that institution have chosen to deny that any 
such problem exists or that tragedy could 
result. 

The time for awakening to reality has 
passed. Those who regard competitive 
athletics to be important must begin to take 
action immediately. In the belief that much 
of the tendency toward denial results from a 
lack of awareness of facts, this article will be 
designed to convey to the reader in-depth 
information concerning the nature of the 
problem, the reasons it exists, and what can 
be done to solve it. In the process of doing so, 
special attention will be given to exploring 
certain myths which have intensified the 
problem. 

It is important to know how and why ath- 
letic injuries occur, what can and cannot be 
done to prevent them, what roles equipment 
and coaching do and do not play in their 
cause and prevention, and how all those re- 
lated in any way to the American athletic 
environment can join together in a common 
cause to guarantee the continued healthy 
existence of competitive athletics. 

An important aspect of this educational 
exercise is to correctly identify the problem 
and then work to keep that problem clearly 
in focus throughout the discussion. The dif- 
ficulty encountered by most people is suc- 
cessfully separating facts from myths . 



•Reprinted with permission of Cramer Products, Inc. 
and the author. 
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Rate of Severe Injury 

The problem is not the occurrence of catas- 
trophic injury or death in football or any 
other athletic endeavor. Despite the physical 
violence of the game, the rate of severe injury 
in football is extremely low. Statistical 
studies show that within the same age group 
a young athlete is exposed to far less risk 
than in common environments, particularly 
vehicular transportation and even in the 
home. Naturally, severe injury rates in other 
sports are even lower than football. While it 
is possible that careful attention to condition- 
ing programs and teaching techniques may 
reduce the injury and death levels even 
further, no degree of care or concentration 
will absolutely eliminate severe injury from 
the athletic scene. 

The problem is not with athletic equip- 
ment and, more specifically, the football 
helmet. The gravest crisis to the future of 
athletics resulting from litigation has arisen 
within the football helmet industry. All foot- 
ball helmets currently on the market are 
doing an excellent job of performing their 
assigned task. The National Athletic Injury/ 
Illness Reporting Survey reveals that over a 
3-year-period there is not significant differ- 
ence in the levels of severe head injury 
among the various helmets on the market 
today. It is a fact that head and neck injury in 
football are not related to the equipment 
being worn by the injured person. The same 
is true of similarly serious injuries in wres- 
tling, gymnastics, baseball, and other sports 
where serious injuries and deaths have oc- 
curred. 

Economic Impact of Severe Injury 

The problem which must be dealt with is 
the economic impact caused by litigation 
which is founded in emotion and poor 
judgment rather than rationality and fact. 
Protracted litigation brought by young 
athletes who have suffered debilitating in- 
jury in athletics and which involves years of 
preparation, the testimony of numerous 
medical, scientific, statistical, and athletic 
experts from all over the country, and re- 
quires several weeks of trial, is creating a 
burden which manufacturers and schools 
will soon be incapable of bearing — 
particularly in this age of intense concern 
about tax reform and the repeated tendency 
to cut back athletic programs first when at- 
tention is given to economizing in education. 
Unless a rapid change is made, the cost of 
g — lintaining athletic programs will become 
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too severe and the institution will indeed 
disappear. 

Many people are prone to attack the judi- 
cial system and its traditional procedures as 
the culprit. Such an approach is misguided. 
It is important to America that a forum exists 
in which an aggrieved party may present a 
case for recovery against one responsible for 
the loss and be justly and fairly recom- 
pensed. The problem arises from misuse of 
that process. It is magnified by those who 
come forward in the court of law and render 
professional opinions concerning the cause 
and mechanism of injury and the manner in 
which that cause might be eliminated with- 
out having developed adequate support for 
those theories. 

The potential in football and other sports 
for violent impact of human bodies against 
one another or against fixed objects is great. 
Any high energy impact can result in severe 
injury. Many times severe injury creates an 
extreme economic need. 

Repeatedly, in litigation involving ath- 
letics, physicians, engineers, and even 
coaches have come forward with theories 
concerning injury cause and mechanism for 
which they have no support. Any testing 
performed has been minimal and the in- 
terpretation placed upon the results of those 
tests questionable. However, they are too 
often accepted as fact. 

Jurors are laypeople, often uneducated in 
medical or scientific matters and frequently 
without the ability to truly understand the 
testimony of these experts. Because of the 
tremendous emotion generated by the sight 
of a young athlete who has been rendered a 
quadriplegic or suffered the destruction of 
mind and body through injury to the brain, 
the plaintiffs and their attorneys are able to 
make a strong argument that the opinions of 
these well-meaning experts who fault the 
athletic equipment for the tragedy should be 
accepted and a substantial reward given to 
the injured person. 

The existence of injuries and lawsuits does 
not establish that athletic equipment is 
poorly designed or manufactured. To the 
knowledge of this writer, claims against 
manufacturers universally involve a charge 
that the equipment was improperly de- 
signed. They do not arise from instances 
where the equipment failed as a result of 
some manufacturing defect. It must be un- 
derstood that there are limitations to the de- 
gree of protection to be enjoyed from a piece 
of athletic equipment. A gymnastics mat is 
not and cannot be designed to absolutely 
protect a gymnast who dismounts from a 
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high position and lands incorrectly. Football 
helmets are not and cannot be designed to 
protect the neck, and they are even incapable 
of preventing most of the severe injuries 
which can occur to the brain in the football 
environment. 

Cost of Lawsuits 

Many people find it difficult to understand 
how litigation against schools and helmet 
manufacturers can possibly threaten ath- 
letics. Very few cases have been tried and 
even the number which have been filed and 
which have been settled, or are still pending, 
is extremely low when compared with suits 
for example, against the automobile indus- 
try. 

Bear in mind that the protection sought 
against the potential for lawsuits arising out 
of injury which the injured claim others 
caused is the purchase of insurance. Insur- 
ance carriers charge premiums which are 
based upon their prediction of the financial 
risk to which they are exposed. Even though 
there are probably only 50-60 lawsuits cur- 
rently pending against all helmet manufac- 
turers, many of these involve neck fracture 
and quadriplegia from severe injury to the 
brain. One verdict alone in Dade County, 
Florida, was in the amount of $5.3 million. 
Another more recently rendered in Philadel- 
phia was in the amount of $600,000. While 
writing a policy of insurance and charging a 
premium, the carrier must have in mind 
those potential losses. 

More significantly, even the cost of win- 
ning these lawsuits is enormous. The cases 
of catastrophic injury which have been tried 
against football helmet manufacturers reveal 
that the expense of preparing a case and tak- 
ing it to trial will usually exceed $100,000 and 
may very well be 2-3 times greater. When 
multiplied times the 50-60 lawsuits which are 
pending and an undetermined number 
which might be brought in the future, it can 
be seen that the insurance industry faces a 
tremendous potential expense from this rela- 
tively low rate of suit experience. 

As a consequence of these expense risks, 
the premiums charged to the manufacturers 
of athletic equipment have escalated to as- 
tronomical levels within recent years. Some 
are now paying premiums 50-100 times 
greater than they were four years ago. There 
are football helmet manufacturers who cur- 
rently pay in excess of $1 million, and for 
some this involves coverage requiring a sub- 
stantial out-of-pocket expense on each claim 
Q by the manufacturer itself before the insur- 
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ance coverage even becomes effective. 
Where the risk of loss appears to the insur- 
ance company to be too great, coverage is 
simply refused, and the manufacturer must 
then bear the cost of defense and payment of 
claims out of its normal operating budget. 

Whether the cost involved is for insurance 
premiums or self-insurance, the effect is a 
tremendous increase in the cost of doing 
business. The only available means for deal- 
ing with this problem is to increase the price 
of the product. This effect is transmitted im- 
mediately to the schools. Obviously, there is 
no way that schools will be able to bear un- 
limited increases in the cost of football hel- 
mets, baseball batting helmets, wrestling 
mats, gymnastics mats, and other equip- 
ment. 

Schools and Litigation 

The schools themselves are far from being 
free of problems created by litigation. In 
many suits involving catastrophic injury in 
the athletic environment, the coach and the 
school are named as defendants. This again 
brings into play the problem of insurance 
coverage and its cost. The school is then 
caught in the position of having to pay both 
for the manufacturer's insurance coverage 
(through the increased price of equipment), 
and the cost of its own insurance. Obviously, 
the public is not going to tolerate unlimited 
budgets for this purpose. 

The solution to the problem is education of 
those who are directly or potentially in- 
volved in the litigation process. The tide of 
litigation will not be stopped by force. The 
general public can do nothing to prohibit 
insurance companies from charging higher 
premiums. If that risk becomes too great and 
the company decides not to write the insur- 
ance, this again is beyond the control of the 
public. 

Certainly, manufacturers cannot be prohib- 
ited from charging prices for their products 
which are necessary to cover the cost of 
doing business as it is increased by the risk of 
litigation. It is doubtful that the federal gov- 
ernment will be willing to underwrite the 
cost of either the claims or the manufacturing 
of athletic equipment. 

There is a limit to the ability of our econ- 
omy to tolerate the rising costs and con- 
sequently the answer must be in stemming 
the tide of the lawsuits themselves. Only 
when people within the athletic environ- 
ment, including parents of athletes, medical 
people who treat athletic injuries, engineers 
who design athletic equipment, and the pub- 
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lie at large understand the full scope of this 
problem and become willing to do some- 
thing about it, will a solution be found. 

In the following paragraphs, attention will 
be directed to the particular facets of the 
problem and the efforts which can be made 
by coaches and other school personnel to 
effect a solution. 



Checklist for Coaches 

A brief checklist is provided below for 
coaches to employ during their sport season. 
This may eliminate some potential problems. 

1. Meet with parents and athletes as a 
group before practice begins or as 
early in the season as possible, and 
explain all the risks involved in the 
game. Stress that everything possible 
has been done to reduce those risks. 
Advise that equipment cannot totally 
eliminate them. Despite all efforts and 
the efforts of all coaches across the 
country, a few participants will be 
seriously injured every year. 

2. Stress the values of the game which 
justify the risks and the far greater 
risks which are present in other com- 
mon activities. 

3. Make sure the parents understand the 
program, and keep the door open for 
questions and comments. 

4. Make sure the equipment is safe, 
sound, and in good condition. All 
helmets should meet NOCSAE speci- 
fications. 

5. Distribute to each player a written 
copy of the rules related to the use of 
the head in blocking or tackling. Stress 
these rules daily, especially in tackling 
situations. 

6. Be alert for and, if necessary, eliminate 
from the program, players who are not 
adequately prepared physically, men- 
tally, and emotionally for the violence 
of the game. 

7. Give special attention to the develop- 
ment of neck strength, particularly in 
players using heavy helmets. 

8. Make every effort to have present at 
every practice a person properly qual- 
ified to deal with severe injury who 
has no other responsibility. This 
would preferably be a certified athletic 
trainer. In any event, know how to 
discern and properly deal with severe 
or potentially severe injury, especially 
to the head and neck at all practice 

Q sessions. 




9. Have a physician qualified in sports 

medicine present at every game. 
10. If severe injury occurs, don't panic. 
Remind parents, press, and all con- 
cerned that no one is to blame. Make 
no speculative statements about how 
the injury occurred. Store any equip- 
ment involved and any films or pho- 
tographs of the incident. Notify the 
manufacturer of the equipment in- 
volved immediately. Have the school 
seek the counsel and advice of a 
lawyer knowledgeable in the athletic 
injuiy field. 



II. Catastrophic Injury: Why Must It Be? 

Rising costs imposed by the need to de- 
fend suits in which athletes seek huge sums 
of money for injuries will eventually force 
schools out of athletics if change is not ef- 
fected. Attention was called to the urgency 
for discouraging use of the judicial system as 
a response to fatal or totally disabling injury. 

No athletic injury gives rise to such dra- 
matic public concern as injury to the brain 
and spinal cord. An understanding of the 
mechanisms by which these trauma occur 
will not only aid in reducing the risk of those 
which are avoidable, but enhance under- 
standing and acceptance of the fact that some 
annual incidence is inevitable. 

Not Isolated to Football 

The risk of head and neck injury is not 
specific to football. In baseball, death or dis- 
ability from brain trauma, usually inflicted 
by thrown balls, is a yearly occurrence, and 
severe neck injury, usually from collisions on 
the basepaths, is a realistic threat. The poten- 
tial for severe head and neck injury is present 
in wrestling, gymnastics, swimming, and 
diving — any sport involving rapid body 
movement. 

A notion prevails that the greatest risk of 
injury to the brain comes from impact of its 
surface with the bony interior of the skull. 
Ayub Ommaya, M.D., acting chief of 
neurosurgery at the National Institute of 
Health, has spent several years attempting to 
dispel this misconception. 

While he does not minimize the impor- 
tance of trauma to the surface of the brain, 
Dr. Ommaya points out that most of the in- 
juries produced in this fashion have little, if 
any, long-range effect. Of grave concern are 
those injuries which result from rapid rota- 
tional movement of the brain, particularly 
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when combined with movement of the skull 
in a different direction or at a different rate. 

Causes of Concussion 

The original Latin term from which th° 
word concussion was derived was literally 
translated as "shaking about of the brain." 
Because it is a sizable mass, precariously 
perched atop the much smaller spinal cord, 
under certain circumstances the brain pos- 
sesses the characteristics of a ball on a whip. 
The fact that it literally floats in cerebrospinal 
fluid, a liquid with properties and behavior 
much like water, enhances this response. 
Such an effect only occurs if the mass is 
rapidly set in motion. 

Obviously, a blow to the head may initiate 
this process. A sudden blow to the body may 
also cause rapid acceleration of the head with 
resultant "whipping" of the brain. This 
physical experience is most often observed in 
rear-end automobile accidents, with their in- 
famous whiplash injuries. This injury is no 
less possible in sports, particularly football, 
where there may be violent and often unex- 
pected blows to the body which suddenly set 
the head in motion or change the direction of 
its motion. The helmet is in no way involved. 

Concussion may vary in severity from 
brief, transient loss of neurologic function 
(being "stunned" or having one's "bell 
rung") to more serious incidents of pro- 
longed unconsciousness and amnesia. What 
has not been understood, and what Dr. 
Ommaya's research has verified, is that 
these variances are determined by the depth 
in the brain at which the shaking phenome- 
non (concussion) is experienced. If the phys- 
ical movement is mild, the effect will be felt 
only on the surface, and the neurologic con- 
sequence will be slight. As the violence of the 
shaking increases, the effects are experi- 
enced more deeply, posing the greatest risk. 
The tearing of sensitive tissues in the brain 
with resultant bleeding and development of 
permanent scar tissue leaves the victim in a 
lifelong compromised condition. 

The important thing to understand is that 
no blow to the head, much less impact to the 
skull, is needed to cause concussion. O.J. 
Simpson once commented that he had expe- 
rienced two concussions during his football 
career, both of which occurred when he 
jumped to catch a pass, had his legs under- 
cut, and landed solidly on his buttocks. We 
all relate to the experience in boxing of a 
highly effective knockout punch being deliv- 
ered to the point of the chin. These are just 
O wo examples of concussion which occur 
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when the head is suddenly and violently 
jerked. No blow to the skull is required. 

Subdural Hematoma 

The vast majority of the brain injuries 
which have plagued football and stimulated 
lawsuits are not concussions. The most 
common occurrence is the subdural 
hematoma. In this injury the initial severe 
trauma is not to the brain at all, but to blood 
vessels which lead out of the brain. It is, 
however, initiated by the same type of sud- 
den rotational acceleration which leads to 
concussion. 

The veins in the brain pass out of the top 
and sides of the brain through the dura, a 
fibrous sheath which is loosely attached to 
the skull, and which houses the cerebro- 
spinal fluid. 

Although the space between the surface of 
the brain and the dura is not large, under 
sudden, violent movement, the brain stif- 
fens and literally bounces within the skull 
cavity. If this occurs, the veins are stretched 
and a shearing stress is applied. 

Under virtually all human experiences, the 
veins tolerate this stress without serious re- 
sult. On rare occasion, however, the shear 
stress will be too great and the veins tear. The 
result is bleeding into the space which is 
designed to contain only cerebro-spinal 
fluid. Because this gathering of blood 
(hematoma) is in the area below (sub) the 
dura, it is denoted as subdural hematoma. 

The brain is capable of accommodating a 
slow, mild development of such blood, often 
without any observable side effects and usu- 
ally without severe problems. This is known 
as a chronic subdural hematoma. If, however, 
the bleeding is more profound the effects will 
be felt within 48 hours. This is a potentially 
fatal occurrence and is called an acute sub- 
dural hematoma. 

Because of the similarity in body move- 
ment which sets the two injuries in motion, 
there will virtually always be some degree of 
concussion when the veins are torn. Con- 
sequently, the player is compromised to 
some degree immediately. Very often, how- 
ever, this is a very mild concussion, which is 
followed by a lucid interval, during which 
the player may perform without readily dis- 
cernible problems for a period of minutes or 
perhaps hours. Once the intracranial pres- 
sure caused by the bleeding becomes too in- 
tense, the player will begin to evidence seri- 
ous neurologic symptoms and very quickly 
become comatose. This is a life-threatening 
circumstance and usually must be surgically 

' 43 



treated within 30-60 minutes if the patient is 
to survive. 

The subdural hematoma is not to be con- 
fused, either in description or mechanism, 
with the epidural hematoma which also ap- 
pears annually in fatality and injury statis- 
tics, primarily involving baseball players. 
The latter injury, which develops more 
rapidly andis fatal a greater percentage of the 
time, involves a gathering of blood above the 
dura in the very minute potential space be- 
tween that fiber and the skull. In this in- 
stance, the damaged vessels are arteries, 
which bleed more rapidly than veins. Be- 
cause there is no opportunity for rotational 
movement, such trauma results only from 
inbending or fracture of the skull. 

If there were truth to the allegations of a 
few physicians and engineers that football 
and baseball helmets are woefully in- 
adequate, allowing direct blows to the skulls 
of players, there would indeed be an 
epidemic of epidural hematomas. On the 
contrary, the rate of such injuries is ex- 
tremely minute. As previously indicated, 
statistical studies reflect that all helmets on 
the market are doing an excellent job of pre- 
venting all brain injuries, and especially 
these deadly epidural traumas which are 
really the only severe risk which a helmet can 
eliminate. 

Fracture/Dislocation of the Neck 

One of the saddest misconceptions ever 
developed advocates a relationship between 
football helmets, gymnastics mats, or other 
padded protection, and fracture/dislocation 
of the neck with resulting quadriplegia. Dr. 
Ommaya reports that he is unaware of a 
single instance of neck fracture from a blow 
to the head where the victim's head and 
body are stationary at the moment of the 
blow. It seems that movement of the body is 
essential to fracture/dislocation of the neck. 
Albert Burstein, Ph.D., director of the 
Biomechanics Department at the New York 
Hospital for Special Surgery, gives a most 
logical explanation for this observation. 

Dr. Burstein explains that when bones 
break or joints are disrupted, the force caus- 
ing the injury can be a direct blow. More 
often, kinetic energy developed within the 
body will cause the force. This is virtually 
always true of neck injury. 

Kinetic energy (measured in foot pounds) 
is defined in engineering as the ability to do 
work, and is created when a body (mass) is 
set in motion (velocity). The greater the 
^ A "?ight of the body and the faster it moves, 
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the more kinetic energy it possesses. When 
this energy comes to a stop, the result is the 
creation of force. 

According to Dr. Burstein, these bio- 
mechanical principles explain the neck 
fractures and dislocations in athletics. A foot 
pound of kinetic energy is described as one 
pound of body weight dropped from a 
height of one foot. Obviously, a 150-pound 
gymnast dismounting from a high bar six 
feet off the ground develops a tremendous 
amount of energy before hitting the mat 
below (900 foot pounds!). Similarly, a 150- 
pound football player running at top speed 
develops a great deal of energy, especially if 
diving to make a tackle. In either case, tre- 
mendous force is developed when the body 
stops. 

Because it is a jointed skeletal structure, 
the entire human body does not stop im- 
mediately upon impact. For example, when 
a gymnast dismounts incorrectly and lands 
head first, the head will stop, but the body 
will keep moving. We are speaking of time 
factors in milliseconds, but if the neck is the 
point where the force will be applied when 
the energy of the trunk of the body comes to 
a stop, the gymnast is in grave trouble. The 
direct application of only 8-10 foot pounds of 
energy will fracture the neck. Here the en- 
ergy transmitted may be hundreds of foot 
pounds. 



Design of the Body to Absorb Energy 

Fortunately, the body as a whole, and the 
neck in particular, does an excellent job of 
absorbing energy and reducing the force 
transmitted to the bones and ligaments. The 
joints of the skeletal system are designed to 
bend substantially in one direction in order 
to bring these soft structures into play. Con- 
sequently, if the gymnast can quickly tuck so 
as to land shoulder first in a rolling fashion, 
the neck will not be severely injured. If the 
football player's head is erect and as it stops 
the neck is hyperextended — the direction in 
which the joints in the neck are designed to 
bend — the muscles and other soft tissue will 
absorb the energy and the bones and joints 
will not be damaged. 

It is only when the neck is positioned so 
that the vertebrae are in a straight column 
and the joints cannot bend in response to the 
transmission of energy that severe damage 
occurs. This happens if the head is nodded 
forward only slightly and is grossly exagger- 
ated if the chin is brought down onto the 
chest. In a flexed position, the joints of the 
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neck will buckle under excessive load. The 
damage may be to the bones and/or liga- 
ments. If the result is too much movement of 
the vertebrae, the spinal cord is traumatized 
and paralysis occurs. 

The important fact to understand about 
this process is that the risk to the neck is the 
force created by energy of the body. Accord- 
ing to Dr. Ommaya, energy contained in 
some outside mass which impacts the top of 
the head would have to cause damage to the 
brain and skull before breaking the neck. 
Such damage is not present in the case of 
neck fracture/dislocation and quadriplegia 
suffered in athletics. Dr. Burstein points out 
that if the energy wtfich causes the injury 
passed from the head into the neck, the 
damage to vertebrae would be in the first and 
second vertebrae rather than at the lower 
levels which have been involved. 

Furthermore, logic dictates that the 
amounts of energy contained in the body 
under circumstances such as those involved 
in football, wrestling, gymnastics, and 
swimming and diving is the cause of neck 
fracture. 

Understanding these mechanisms of brain 
and neck injury makes obvious the impossi- 
bility of absolutely eliminating them. 



Susceptibility 

Obviously, anyone who puts his or her 
body into a position where massive amounts 
of energy are transmitted directly into a 
straight, stiff neck or suffers a horrendous 
uppercut blow which sets the head into a 
rapid rotating movement, may well suffer a 
tragic result. Some people, because of a 
unique physical weakness, will be more sus- 
ceptible to injury. 

The intent here is to educate, not encour- 
age a negative, fatalistic attitude. Attention 
must always be given to the great benefits of 
the athletic experience. Life is not, and never 
will be without its risks. There is not more 
justification for concentrating unnecessary 
attention on this negative aspect of the ath- 
letic experience than on any other phase of 
living. 

There is, however, reason to bear in mind 
that involvement of the head in contact is the 
common denominator in both types of catas- 
trophic injuries. By constantly reminding 
and teaching players not to use any part of 
the face or head as a primary point of contact, 
football coaches will take great strides to- 
ward eliminating the preventable injuries 
f rom the game. 



This is not to say that players should not 
keep their heads erect and move into a block 
or tackle with their eyes always on the target. 
As pointed out above, the neck is best able to 
handle stress if it is extended and upon im- 
pact bends to the back. However, it is im- 
perative that the primary application of force 
not be to the face or neck. At the instant 
contact is made, the head must be slipped to 
the side so that force is applied to the shoul- 
der. 

It is also imperative that the neck muscula- 
ture of players be as well prepared as possi- 
ble to bear the stress imposed. A strong, 
well-developed neck will not prevent neck 
fracture if too much force is applied to the 
bones, but will aid the player in keeping the 
head properly positioned at all times . 



Symptoms 

Equally important is for the coach to be 
alert to those situations where the catas- 
trophic injury may have occurred. Usually 
the neck fracture/dislocation causes im- 
mediate paralysis, but this is not always true. 
The player may suffer an injury to a joint 
which causes pain, but no apparent disabil- 
ity. If properly handled, the athlete will re- 
cover without serious problems. If, how- 
ever, he/she is sent back into contact, the 
result could be tragic. 

The player with a subdural hematoma 
would demonstrate minimal evidence of in- 
jury at first. However, these minimal signs 
act as a warning to be on the alert for more 
severe problems and to take every precau- 
tion for the player's well-being. Any player 
who has experienced a violent, sudden 
movement of the head followed by any con- 
cussion symptoms must be watched very 
carefully for 24-48 hours and should be ex- 
amined by a neurosurgeon. This observation 
may include waking the athlete several times 
during the night to check responses. Diag- 
nostic tools are now available by which the 
presence of a developing subdural hemato- 
ma may be discovered before the problem 
becomes critical. 

The need for the presence of a certified 
athletic trainer at all practice sessions and for 
a physician qualified in sports medicine at all 
games is poignantly accentuated. It is hoped 
that with the foregoing general explanation 
of the biomechanical factors involved in such 
injuries the coach will be better able to avoid 
those occurrences which increase the risk of 
such tragedies and to deal with them if they 
occur. 
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III. Capabilities and Limitations of 
Protective Equipment 

Design Considerations 

The designer of equipment nust consider 
such factors as the economic position of the 
buyer, usefulness, comfort, durability, and 
the users' acceptability of the product. A de- 
signer must also carefully consider trade-offs . 
Every product has certain advantages and 
disadvantages. By designing to eliminate 
one danger, the manufacturer may create 
another; by selecting material suitable for 
one purpose, the manufacturer may create a 
problem by using the product for other pur- 
poses. 

Baseball helmet manufacturers have 
struggled with these problems for years. Ini- 
tially there was great resistance to wearing 
such a device at all. Even today, players re- 
fuse to wear a helmet which they don't con- 
sider light, comfortable, attractive, and con- 
venient. In light of these problems, it is dif- 
ficult to design a helmet which adequately 
protects against a ball which may be pitched 
at speeds above 100 mph. 

A different kind of dilemma is confronted 
by the manufacturers of mats for wrestling 
and gymnastics. The manufacturer is re- 
quired to strike the delicate balance between 
a mat which protects against injuries and yet 
allows freedom of movement. If the mat is 
too thick and soft, movement will be hin- 
dered. 

Manufacturers of eyeguards for handball, 
racquetball, and squash have faced litigation 
in which it was claimed that injury occurred 
to the eye despite the wearing of the 
eyeguard. The only way to guarantee that no 
contact will be made with the eyes is to to- 
tally cover them. The use of glass would pose 
risks, and there is no plastic available which 
does not seriously impair vision. Narrow eye 
openings are safer, yet they impair vision. By 
over-designing, the manufacturer may elim- 
inate use of the protection altogether. 

Football as a Dilemma 

Football manufacturers are confronted 
with the most complex dilemma of all in con- 
sidering the factors and trade-offs involved 
in equipment design. The same type of 
headgear will be worn by people ranging 
from high school freshmen to adult profes- 
sionals, will be kept on players' heads for 2-3 
hours per day, 5-6 days per week, over a 
period of 3-4 months, and will be used in 
blistering heat and freezing cold, humid and 
q 1 y air, rain and snow, in mud and dust, on 
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grass, hard-packed dirt, and carpet-covered 
concrete. Helmets used daily in practice 
must also present an attractive appearance 
on game day. The equipment must be strong 
enough to resist the impacts, yet light 
enough to be safely worn, give coverage to as 
much of the head as possible, and not restrict 
the vision, hearing, or movement of the 
player. 

Over the years, manufacturers have 
learned that the trade-offs involved in vary- 
ing helmet styles can be extreme. The strap 
suspension system is an excellent protection 
concept because it aids the head in effectively 
moving away from a blow to the helmet. 
However, to function effectively, the sus- 
pension is required to fit tightly and can't be 
modified to accommodate unusual skull 
shapes. In an effort to solve these problems 
of comfort and fit, padded systems were de- 
veloped. These helmets were hotter, 
heavier, and did not move the head away 
from the blow. The protection given was ex- 
cellent, as long as there was still compressi- 
bility in the padding; once it became entirely 
compressed, the padding was as hard as the 
shell. In an effort to accommodate this prob- 
lem, helmets with a combination of air, wa- 
ter, and padding were developed. These 
provide both fit and protection, but are out of 
necessity, extremely heavy and frequently in 
need of the repair or replacement of parts. 

The most interesting irony about the vari- 
eties of helmets which have been developed 
and the trade-off factors involved is that 
statistically it has been proven that the pro- 
tection given by all helmets on the market 
today is the same . . . regardless of the pro- 
tective system. Since all helmets give the 
same high level of protection, a coach or ath- 
letic director must decide which is the most 
practical and functional and what trade-offs 
are involved. 

If players wear an exceptionally heavy 
helmet, they must develop the neck muscles 
to avoid fatigue which might result in the 
player putting his/her head into positions 
which create a risk to the brain or neck. If a 
team is to use a helmet with padding which 
completely encircles the head and has no 
space for the flow of air, players must re- 
move the helmets frequently so that the head 
can cool and the body heat can be reduced. It 
can readily be seen that there is no simple 
answer to the problem of design or selection 
of the "best" football helmet. 

Helmet Failure 

While there is occasionally a clear and ob- 
vious failure of a particular product, those 
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situations usually involve comparatively 
minor injuries. There is not a single lawsuit 
known to the author alleging massive brain 
injury or neck and spinal cord injury in 
which the helmet involved is said to have 
failed. The serious cases all involve claims 
that the design of the product is inadequate to 
give the required protection, or that the de- 
sign contributes to the injury. It is the con- 
tention of the plaintiffs in these cases that 
every unit of that particular model of equip- 
ment has exactly the same defect. The attacks 
which have been made on protective athletic 
equipment have virtually always come from 
people who are outside of both manufactur- 
ing and athletics. 

It is also important to bear in mind that 
these attacks upon athletic equipment are 
always theoretical; they are based upon labo- 
ratory experiment, rather than the actual ex- 
perience in the athletic environment. Most 
often the person attacking a football helmet 
does so by way of comparing it to a different 
helmet, which in laboratory experiment pro- 
duces results which are allegedly better. 

Essential to the opinions of these so-called 
experts is a great deal of speculation regard- 
ing the levels of tolerance of human beings to 
injury. It is not known precisely at what level 
of force concussion or other damage occurs 
to the brain, nor can it be determined pre- 
cisely how much energy was involved in a 
blow which caused a particular injury. To say 
that a certain amount of increased protection 
would have prevented the injury requires 
pure speculation. 

Claims against Manufacturers 

The oldest and broadest claim against 
manufacturers in cases of catastrophic injury 
relates to the energy absorption capabilities 
of the equipment involved. As pointed out in 
the second section of this series, once the 
body is in motion, it possesses kinetic energy 
which must be expended. As the energy 
comes to a stop, it creates force, the mag- 
nitude of which is governed by the time and 
distance over which the body stops moving. 
The attackers say that protective equipment 
can and should be designed to effectively 
reduce the force and thus eliminate injuries. 

Manufacturers have attempted to discover 
the ideal material for use in helmets to bring 
the energy of a blow to a stop before it 
reaches the skull and brain. One self- 
appointed expert has proposed that the ideal 
padding for all helmets is a material consist- 
ing of polystyrene beads. This is best de- 
scribed as an extremely dense styrofoam and 



is used in vehicular crash helmets. It was 
used in the Cougar and Bell Toptex football 
helmets, and proved so unacceptable that 
they are no longer on the market. In fact, in 
one study the rate of low-level concussion 
with this type of helmet was dramatically 
increased. 

The author believes that head injury is 
head injury, and head protection is head pro- 
tection, inasmuch as the brain does not know 
the source or nature of the energy input 
which might cause it injury. Consequently, 
all helmets should be tested in essentially the 
same fashion. The test circumstance advo- 
cated by this individual is derived from a 
standard for vehicular crash helmets. 

This would mean that all helmets would be 
virtually identical, regardless of the purpose 
for which they're used. The presence of a 
firm crushable liner is virtually essential to 
meeting this standard and it is almost impos- 
sible to design a functional, practical helmet 
for football which would pass such a test, 
much less for baseball, hockey, skiing, 
bicycling, and other such activities. 

A second concept advocates the employ- 
ment of a soft outer shell for all football hel- 
mets. This is primarily advanced as a means 
for protecting other players from blows ad- 
ministered by the helmet, but some theorize 
that increased protection will be enjoyed by 
the wearer. Those who advocate such a mod- 
ification have engaged in no testing to de- 
termine the effects to the neck and brain of 
the wearer of the helmet from such a change 
in the surface of the shell. 

The most damaging attack upon protective 
equipment, particularly football helmets, 
gymnastic mats, and wrestling mats, relates 
to catastrophic injury of the neck resulting in 
spinal cord damage and paralysis. Here 
again, the analysis has been made that the 
equipment contains inadequate energy ab- 
sorption capabilities and if properly mod- 
ified the injury could be avoided. Because it 
is always impossible to determine the 
amount of energy and resultant force which 
was involved in the injuring impact, such 
experts are forced to compare the equipment 
involved with some alternative equipment, 
compare the energy absorption performance 
of the two pieces of equipment, and then 
speculate that with the increased energy ab- 
sorption the injury would not have occurred. 

Another self-appointed expert has pro- 
pounded the theory that the posterior rim of 
most football helmets can impose a force 
upon the neck in a manner similar to a guil- 
lotine and thus cause dislocation/fracture of 
the neck. The claim here is not that the mask 
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is used as a handle to jerk the head of the 
player around, but rather that because it 
protrudes too far, a mechanical disadvantage 
is created upon the neck as a result of the 
additional leverage. The author alleges that 
when the helmeted head is rapidly extended 
to the rear, the posterior rim of the helmet 
strikes the neck with excessive force. Once 
again, this opinion was obtained and ex- 
pressed without a shred of concrete medical 
or scientific evidence existing in its support. 



Equipment Manufacturers' Responses 

The industry's response to these attacks 
has been diverse. In all instances, manufac- 
turers remind both the attackers and the ath- 
letic public that they must look at the full 
spectrum of considerations. Of extreme im- 
portance is the design and marketing of a 
helmet which players can and will use, and 
which will serve all of the purposes for which 
it is intended. Design engineers in the hel- 
met industry carefully evaluate the trade- 
offs, determining every problem which 
might be created in an effort to solve some 
other problem. Finally, it is essential that all 
people concerned recognize the limitations 
upon the ability of equipment to protect 
against injury and the inadequacy of our 
knowledge about the actual tolerance levels 
of athletes to injuries. 

As explained in the second section, concus- 
sion and subdural hematoma injury are 
caused by rapid rotational acceleration of the 
brain. So long as the head is free to move 
suddenly backward and forward, these rota- 
tional phenomena can occur. Only by 
stabilizing the head on the shoulders could 
such a risk be eliminated. Obviously, a hel- 
met of that type would be totally non- 
functional for the game of football. To at- 
tempt eliminating rotational movement with 
padding would require a helmet 6-8 inches 
thick. 

With respect to football helmets, it is im- 
portant to bear in mind the potential ultimate 
capabilities of the equipment to give protec- 
tion. The only purpose a helmet can serve is 
protection of the scalp and skull. Skull frac- 
tures and the epidural hematomas which 
would occur with inbending of the skull are 
non-existent in football. Many experts claim 
that the plastic of the shell deflects under 
certain high energy loads in football, causing 
the shell to come in violent contact with the 
skull. If this were true, skull fractures and 
epidural hematomas would be epidemic in 
^"mber. 
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The suggestion that energy absorption 
material would help prevent neck and spinal 
cord injuries demonstrates a total lack of un- 
derstanding of the biomechanics involved. 
As previously explained, fracture of the neck 
is caused by force transmitted when the en- 
ergy of the body comes to a stop. The prob- 
lem which exists is that the athlete is moving 
in a head first fashion and suddenly the head 
slows down or stops while the body keeps 
moving for a few milliseconds. The force 
generated when the body comes to a rest is 
then imposed upon the neck, which cannot 
tolerate that force. To solve this problem 
with padding would require that the head be 
slowed or stopped more gradually and in 
concert with the body. 

How much distance would have to be in- 
volved for this to be accomplished? It is 
known that in cases of neck fracture suffered 
by trampolinists, they came down on top of 
their head in the middle of the trampoline. 
The nebbing of the trampoline deflects as 
much as two feet before it is stretched to its 
maximum capacity and stops moving. At 
that point, the head comes to a rest but the 
body is still moving with sufficient energy to 
break the neck. If two feet of stopping dis- 
tance is insufficient, how can one conceive of 
developing a padding for a football helmet or 
gymnastic and wrestling mats which would 
solve the problem? The answer is obvious. 
Football helmets are not, never were, and never 
will be designed to protect the neck from fracture. 

The suggestion that the configuration of 
the helmet shell and/or facemask causes frac- 
ture of the neck likewise demonstrates igno- 
rance of biomechanical principles as well as 
medical facts. In the first place, there is no 
reported case in which the claim is made that 
the victim's neck was broken by the rear rim 
of the helmet acting as a guillotine and in 
which that victim had any bruising on the 
neck. Since far less force is required to bruise 
the skin than to fracture the bones of the 
cervical spine, this defies logic. 

Secondly, it is impossible to bring the 
posterior rim of the helmet into contact with 
the cervical spine without releasing the chin 
strap and moving the helmet out of its nor- 
mal position on the head of the wearer. Any- 
one involved in football realizes that when 
the chin strap is released, the helmet comes 
off. 

Finally, radiographic motion picture evi- 
dence has recently been produced involving 
hyperextension movements by volunteers 
wearing football helmets, which positively 
establishes that when the head is extended 
backward, the rear rim of the helmet pro- 
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ceeds down and away from the cervical spine 
and does not move in toward the cervical 
spine. If it eventually comes in contact with 
the back of the wearer, it does so at a point no 
higher than the seventh cervical vertebra. All 
of the cases of neck fracture/dislocation in 
football involve injury between the third and 
sixth cervical vertebra. 

The suggestion was made to the football 
helmet industry that to avoid this risk, the 
posterior rim of the helmet be cut one inch 
higher. The one manufacturer who complied 
with this design suggestion is involved in a 
multi-million dollar law suit brought by a 
young man who suffered quadraplegia in a 
football game wearing that helmet; the alle- 
gation is that the rear rim of that helmet 
caused the neck fracture. Also, elevating the 
back rim exposes the extremely vulnerable 
occipital area to blows which can be fatal. No 
available foam padding can adequately pro- 
tect against such blows. 

Facemask Involvement in Injury 

Testing recently completed by design en- 
gineers reveals that the size and shape of the 
facemask have no bearing upon the amount 
of force experienced by the neck when the 
facemask is impacted. In all likelihood this is 
because when the facemask is lifted or 
pushed backward, the effect upon the head 
is always experienced only at the forehead 
and the chin strap. Until the chin strap be- 
gins to pull on the chin, the head does not 
respond to an upward movement of the 
facemask. 

In all instances then, the force applied to 
the neck will come from the chin. The 
suggested change of moving the facemask 
closer to the face and making it releasable or 
collapsible would totally negate the protec- 
tive capabilities of the mask. Players would 
be better off if the mask were completely 
removed so they did not receive a false sense 
of protection. It would be questionable wisdom 
to take such drastic action in response to a purely 
speculative theory that the facemask plays a role in 
catastrophic neck injury. 

A soft outer shell, which would reduce 
injuries to those struck by a helmet, would 
mean extreme risk to the wearer. Testing 
within the helmet industry reveals that the 
forces to the brain and neck are dramatically 
increased when a soft covering is placed over 
the hard plastic shell. One of the great pro- 
tective features of helmets is that most blows 
rapidly glance off the surface. This would no 
longer be true with a soft shell. Even if the 
Q surface were made extremely slick by the 
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addition of some chemical coating, the dish- 
ing effect which would occur in the soft 
surface upon impact would still increase the 
amount of time of the blow; this has a direct 
bearing upon the force transmitted to both 
the brain and the neck. A far more effective 
means for protecting players from the helmets of 
other players is to eliminate the use of the helmet 
as a weapon. 

While a perfect, totally protective helmet 
has not and cannot be devised, all reasonably 
conducted surveys of the protective perfor- 
mance of helmets on the football field reveal 
an excellent result. By increased awareness 
of the trade-off factors involved in various 
helmets, coaches can be certain of enjoying 
the maximum possible advantage from the 
head gear of their players. 

It is also imperative that coaches, players, 
their parents, and the general public realize 
the inherent limitations upon the helmet to 
give protection, the fact that players and 
coaches can do as much as anyone to elimi- 
nate head and neck injury by avoiding the 
use of the head as a primary point of contact, 
and that unless there is a failure of the helmet 
shell with resulting damage to the scalp and 
skull, the helmet is not to be faulted in cases 
of injury to the neck and brain. 

IV. Factors in Protecting Athletes: 
Equipment, Training, Medical Care 

There are several steps to protection of the 
athlete, including equipment management, 
conditioning and training athletes, and ap- 
propriate medical care. 

Examination of Existing Equipment 

Old, worn-out, inadequate protective 
equipment must be replaced immediately. 
Unless a decision has been made to replace 
the entire inventory of equipment, the first 
step in selection involves careful examina- 
tion of the equipment by a person of appro- 
priate skill, background, and experience. 
This is usually someone involved in equip- 
ment manufacturing, sale, or recondition- 
ing. Until the school has a full-time, carefully 
trained person whose sole concern is equip- 
ment management, there is no more reliable 
critic available than a representative of the 
sporting goods industry. 

The recommendations of such a person 
must be carefully considered. Nothing is 
more alarming to a trial lawyer than to learn 
of recommendations for the replacement of 
poor equipment being ignored for economic 
reasons. 
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Selection of new equipment must also in- 
volve the advice of a trusted representative 
of the sporting goods industry. Any pur- 
chase should be negotiated only with an au- 
thorized dealer or representative of the 
manufacturer. The savings enjoyed in the 
purchase of equipment from "bootleggers" 
is heavily outweighed by problems which 
arise in exercising warranty rights, and ob- 
taining parts for repair and maintenance or 
assistance in solving problems with the 
equipment. Acquisition of equipment 
through a "bootlegger" for economic rea- 
sons is also a fact which can and will be 
played upon by a plaintiffs lawyer in litiga- 
tion which involves the school. 

It is a mistake to select equipment without 
consideration of the size, strength, intelli- 
gence, maturity, and capability of the athlete 
who will use it. It is similarly incorrect to 
employ a protective device for one purpose 
when the intended purpose of the manufac- 
turer was entirely different. For example, 
football helmets employing a suspension 
system which combines foam padding, 
water cells, and inflatable air chambers, were 
originally designed to accommodate prob- 
lems of fit. A misconception developed 
among coaches, trainers, and athletes is that 
this helmet was developed to solve problems 
of concussion and was particularly suitable 
for a player who had suffered a head injury. 
These helmets are no better able to prevent 
concussion than any other, and to acquire 
them for i^at purpose is a mistake. 

There is a marked difference in the weight 
of various helmets, and to safely employ the 
heavier models an athlete must have 
adequate neck strength. Many helmets by 
their design completely encompass the head 
with padding, allowing no room for move- 
ment of air. Heat elimination can only take 
place through evaporation and air move- 
ment. Any helmet which inhibits these pro- 
cesses must be employed with extreme cau- 
tion in a hot, humid climate. 

Of equal importance in the management of 
protective equipment is the process of main- 
tenance, repair, and replacement on a regu- 
lar basis. From the very start of the season it 
is critical to have an adequate supply of re- 
placement parts. It is important that repairs 
take place immediately. 

Because of constant use, equipment must 
be carefully inspected on a weekly basis. This 
again shows the need for a full-time person 
whose sole responsibility is the management 
of equipment. While athletes must be taught 
to make their own inspections on a daily 
0 sis, follow-up by someone more skilled 
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and experienced is essential. There must also 
be an annual inspection, preferably at the 
close of the season, by a skilled consultant 
who can designate the equipment which 
needs reconditioning or replacement. 

Very often athletes will take protective 
equipment home and make some modifica- 
tion which they think will improve its ap- 
pearance or comfort. The result can be disas- 
trous. If athletes understand the danger to 
which they expose themselves in using a de- 
vice which is broken or worn-out, they will 
lend better assistance to the inspection. 

Individual Suitability to Athletics 

In training and conditioning athletes, at- 
tention must be given to the whole person, 
taking into consideration mental and emo- 
tional factors as well as physical characteris- 
tics. Not every individual is suited for com- 
petitive athletics. The best preventive mea- 
sure with respect to some injuries is a "weed- 
ing out" process very early in the season. An 
opportunity to compete should be afforded 
every youngster willing to meet the condi- 
tions of participation. However, participa- 
tion may indeed be harmful to some. 

For example, a youngster with outstand- 
ing physical skill may have attributes of ag- 
gression or self-destruction which make 
his/her participation in contact sports an un- 
reasonable risk. Other athletes possess such 
extreme fear of injury or failure that their 
judgment is impaired, thus increasing the 
risk of injury. Coaches must evaluate each 
athlete from the standpoint of the potential 
for individual growth from participation in 
sports. 

Stressing emotional control and an intel- 
lectual, rational approach to athletics is as 
vital to prevention of injury as any aspect of 
physical development. All too often the 
catastrophically injured athlete is an unusu- 
ally aggressive youngster who failed or re- 
fused to heed repeated warnings concerning 
the risks involved in certain activities or 
techniques. The philosophy of trying to hurt 
an opponent will often result in severe injury 
to the attacker rather than the intended vic- 
tim. 

Heat and Humidity 

It is imperative that coaches be continually 
aware of the effects of the environment. Heat 
and humidity pose grave risks. Every foot- 
ball season is marred by the tragedy of 
deaths from heat stroke. The number of 
other injuries which are the result of exces- 
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sive body heat is probably ridiculously high. 

The U.S. Armed Forces have discovered 
that excessive body heat results in a lc fc -s of 
both physical coordination and rational 
judgment. The combination of the two leads 
to carelessness and clumsiness, the result of 
which can be a rash of various injuries to the 
head and orthopedic structure. This problem 
can be magnified by certain types of equip- 
ment, particularly helmets, unless appropri- 
ate precautions are taken. 

The basic common solution to excessive 
body heat is an adequate moisture level in 
the body and cooling of the body surface. 
Any rapid loss in body weight (even two or 
three pounds) is normally a result of loss of 
body fluids. In hot, humid weather, the body 
needs all of that fluid to properly cool itself. 
Under such circumstances, practice sessions 
without frequent water breaks are extremely 
dangerous, and athletes must be not only 
allowed, but encouraged to remove their 
helmets frequently so that the head can cool. 

Cold, Playing Surfaces, 
Fatigue, and Coaching 

Cold weather likewise poses risks. The 
warmup process is of greater concern under 
such circumstances. In many regions the 
climate may dramatically change during the 
course of the season, and a coach must make 
appropriate adjustment in both practice and 
game situations. 

Playing surfaces are known to pose vary- 
ing risks to certain types of injury. For exam- 
ple, there is an indication that friction be- 
tween the sole of the athlete's shoe and the 
surface of synthetic turfs is a major cause of 
injury to the knee. Dr. James Arnold, the 
team orthopedist for the University of Ar- 
kansas, reports that an epidemic problem of 
knee injury was solved in the Arkansas foot- 
ball program by simply wetting down the 
playing surface prior to practice. 

Fatigue is another factor which can lead to 
serious harm. This again will be a cause of 
poor judgment and loss of coordination, but 
too often the athlete will not recognize his/ 
her own limitations, or the fact that he/she 
has exceeded those boundaries. 

Finally, special attention must be given to 
player techniques as a means of preventing 
injury. Particularly in football, the tech- 
niques used by players are responsible for 
catastrophic injury to a far greater degree 
than any other controllable factor. Use of th<? 
head as a primary point of contact in either 
blocking or tackling is an invitation to disas- 
q ' »r. Players must be constantly reminded of 
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this fact and, if necessary, eliminated from 
the team rather than allowed to continue use 
of this dangerous technique. 

In every sport, players should be taught 
the mechanisms of potential injury, the 
methods of avoiding and preventing such 
injuries, and constantly encouraged to em- 
ploy a healthy attitude toward their athletic 
endeavor. 



Injury Specialists 

The employment of at least one certified 
athletic trainer in every institution o\ athletic 
organization is as necessary as the employ- 
ment of a coach for every sport. Preferably, 
the athletic trainer should be on duty even 
during P.E. activity, but is particularly im- 
portant during practice periods and games. 
The athletic trainer should have no respon- 
sibilities other than the health, safety, care, 
and treatment of the athletes. A regular pro- 
gram should be employed for the trainer to 
educate the coaches concerning problems 
and considerations of their particular sport, 
or involving a particular athlete. 

Every team should likewise have a 
licensed medical practitioner with whom a 
fixed arrangement is made to render services 
as a team physician. This needs to be an 
individual capable of treating the whole 
body, rather than simply a specialized prob- 
lem, and to whom the trainer and coaches 
can turn at any time for advice and care 
which is beyond the skill and expertise of the 
trainer. It is especially important that the 
team physician be present during games, 
since the rate and severity of injury are signif- 
icantly greater there than during practice. 

In addition to the team physician, who 
should probably be a general practitioner or 
one who specializes in family practice or 
sports medicine, the team should have ac- 
cess to specialists who might be called upon 
to handle more serious problems. At a 
minimum, these should include an or- 
thopedic surgeon and a neurosurgeon, but 
there is wisdom in including an internist, a 
general surgeon and perhaps even a car- 
diovascular specialist. This may sound 
luxurious, but it involves no expenditure 
until an injury occurs. The point is to estab- 
lish a relationship with particular physicians 
which is known to the athletic and medical 
personnel at the school, and to the physician 
and his/her staff. If a severe injury occurs, the 
school will know whom to call and the physi- 
cian's office will know that it is a priority 
matter when the call is received. Many times 
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the decision whether to contact a specialist 
will be made by the team physician, but his/ 
her job is made easier if the school has under- 
taken the responsibility to establish satisfac- 
tory relationships with particular specialists. 



Hospitals 

The school should be aware of the facilities 
available at various hospitals, and particu- 
larly of those hospitals best equipped to 
handle serious emergency situations. For 
example, a "teaching hospital" which offers 
programs in orthopedic surgery and 
neurosurgery is preferable because at all 
times there is a specialist in the hospital. The 
school must assure that the injured athlete is 
taken to the correct facility and must notify 
the hospital of the athlete's impending arri- 
val. 

Teams which engage in contests against 
opponents in other towns must take addi- 
tional special precautions to guarantee the 
availability of proper treatment in the event 
of injuries to their athletes. If the team 
physician cannot make such trips, the school 
must make arrangements for the attendance 
of a local physician at the game. The school 
must also have information concerning pref- 
erable hospital facilities and the names of 
specialists in advance of the contest so that 
there will be no time delay if an emergency 
should arise. 

At all practices, as well as games, the 
equipment necessary for the handling of a 
serious emergency must be on the field. 
There must also be a telephone on the field to 
make an immediate call for help if it is 
needed. Every reasonable effort to reduce 
the delay in obtaining treatment for an in- 
jured athlete should be undertaken. Ad- 
vance arrangements should be made for the 
fastest possible ambulance service to be 
availaole at both practices and games. Again, 
an important factor is the establishment of a 
relationship with the ambulance company so 
that they know to give the call a priority 
when it is received. 

As pointed out by Russell Lane, M.D., 
team physician at Amherst College and a 
member of the NCAA Standing Committee 
on Competitive Safeguards and the Medical 
Aspects of Sports, "Our goals must be to 
have good athletic trainers, good medical 
back-up, good communications network, 
good available transportation, and a good 
hospital facility singled out as the ultimate 
destination. In short: a good plan for action." 
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Health and Safety 

When an injury occurs, it must be given 
immediate attention and top priority. Far too 
often, the concern of a coach is to get the 
athlete back into action, or off the field so that 
play can continue, rather than determining 
the condition and needs of the victim. It is 
here, more than any other time, that the 
team needs the presence of someone whose 
sole concern is the care and treatment of in- 
juries. 

One of the gravest risks is the failure to 
consider and properly guard against those 
effects which are not immediately obvious. 
Such problems arise most commonly with 
respect to injuries to the neck, the cervical 
spine, the internal organs, the cardiovascu- 
lar system, and as a result of excessive body 
heat. Injury to the head is often accompanied 
by an injury to the cervical spine, and vice 
versa. 

A complete loss of sensation and/or motor 
function of a major portion of the body usu- 
ally signifies trauma to the spinal cord, 
which should be carefully investigated. Al- 
though function and sensation return within 
a few minutes, there is a possibility of further 
movement of the vertebral column and per- 
manent injury to the spinal cord. 

Blows to the trunk may cause injury to the 
internal organs which requires immediate 
treatment. Athletes die of cardiac arrest 
which might have been avoided had coaches 
been more aware of, and paid more attention 
to the signs and symptoms leading to the 
cardiac failure. There is also an annual inci- 
dence of death from heat stroke which is 
completely avoidable. 

Extreme caution should always be exer- 
cised in returning an athlete to action follow- 
ing an injury or illness. While there are obvi- 
ously minor aches and pains which neither 
require nor justify medical examination, it is 
imperative that in every circumstance the 
coach consider the long-range well-being of 
the athlete rather than immediate concerns 
about expediting practice or winning a game. 

Participation 

In deciding whether an athlete should be 
allowed to participate, one of the most 
dangerous practices is to allow the athlete to 
make the decision. A variety of factors may 
lead athletes to insist upon continued par- 
ticipation when they are seriously injured. 
An excellent example is the recent experi- 
ence of the Dallas Cowboys in a playoff game 
during which Roger Staubach suffered a 
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serious concussion. After a lengthy medical 
examination, he reportedly returned to the 
field and informed coach Landry that he 
wanted to play, despite the fact that he was 
still suffering from substantial amnesia re- 
sulting from the concussion. 

The preferable approach is to place all 
problems relating to the conditioning, train- 
ing, and treatment of athletes in the hands of 
a trainer and physician. Realizing, however, 
that in many instances the school has not 
provided the athletic department with any 
medical assistance whatsoever, the forego- 
ing information is designed to alert coaches 
to problem areas in which they should more 
thoroughly educate themselves, and also to 
caution them to take the most conservative 
approach in the interest of protecting 
athletes against injury, and also protecting 
the school against litigation. 



ably prudent," in short, to be average — a 
"C-student." However, some "expert wit- 
ness" may come forth in behalf of the injured 
party with an idealistic concept of what is 
reasonably prudent. 

As unrealistic and impractical as these 
"20-20 hindsight" views may be, jurors are 
often persuaded to accept them. The results 
can be devastating. Last summer, a school 
district in California suffered a verdict of $1.2 
million because a group of jurors were con- 
vinced that a tackling drill in which a player 
was injured was unreasonably dangerous. 

Several areas of concern require attention 
to adequately protect the school. Some of 
these areas correlate closely with injury pre- 
vention. In general, coaches must attend 
carefully to equipment matters, teaching, 
training, and conditioning of athletes, and to 
medical care. They must also engage in effec- 
tive public relations and wise handling of 
serious injury situations. 



V. A Capable Coach is the Best 
Defense against the Threat a } Litigation 

Competitive athletics has great potential 
for enhancing growth and development. 
This is best achieved by making sports as safe 
as possible. Theoretically, if this remains ut- 
most in the minds of schools and coaches, 
they will need no further protection from 
litigation. 

Unfortunately, litigation trends have 
created an added dimension for concern. For 
example, doctors must do more than give 
adequate, competent treatment; they must 
also employ special measures as precautions 
against malpractice suits. Similarly, the 
coach and school must go beyond protection 
of the athlete; they must also safeguard 
against litigation. 

Two types of lawsuits pose a threat to 
school athletics. Indirectly, product liability 
cases against manufacturers and dealers of 
sporting goods have an impact upon school 
programs. Increases in insurance premiums 
are passed on to the schools through price 
increases. Football helmet manufacturers, 
for example, must charge between $3 and 
$15 per helmet just to cover liability insur- 
ance costs. Those figures could easily double 
or triple in the next2-5 years. Of even greater 
concern are suits alleging negligence, the 
threat of which has directly increased. 

Prudence of Coaches 

To avoid liability for an injury, the school 
nd coach must do no more than be "reason- 



Standards and Helmets 

In 1974, the National Operating Commit- 
tee for Standards in Athletic Equipment 
(NOCSAE) published a standard for football 
helmets. The NCAA adopted a rule requir- 
ing that by September 1, 1978, all helmets in 
use by member schools had to meet that 
standard. The National Federation of State 
High School Associations extended its dead- 
line for compliance to September 1, 1980. 

In the view of the author, every school 
must immediately make all possible efforts to 
convert its football helmets to those which 
meet NOCSAE requirements. If a player suf- 
fers a brain injury in a non-certified helmet, 
strong argument will be made that the school 
was negligent in failing to meet a standard 
which it knew was designed to improve head 
protection. Absolute protection against in- 
jury is not possible, but no coach or school 
should provide its athletes with any less than 
the best equipment available. 

Although no comparable standard has 
been developed for other types of protective 
equipment, it is foolishness to use equip- 
ment which does not meet the approval of 
recognized athletic organizations, or is sig- 
nificantly different in kind and quality from 
that recommended by respected leaders and 
experts in the particular sport. 

Repair and maintenance of equipment 
must be consistent with the specifications of 
the manufacturer. Follow all instructions 
and use only those replacement parts in- 
tended for the equipment. Integration of 
parts from different manufacturers, perma- 
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nent removal of parts or other substantial 
modification of the helmet, may not only be 
negligent, but also creates a new and differ- 
ent product for which the manufacturer may 
no longer be legally responsible. 



Younger Players and Protection 

Employ regular procedures for replace- 
ment of equipment. The practice of handing 
used equipment down to younger or less 
capable players must be undertaken with ex- 
treme caution. If protective capabilities have 
been reduced in the least, the equipment is 
no longer acceptable for any player. 

No item of protective equipment is de- 
signed for indefinite use, and the fact that an 
item does not appear damaged is not always a 
dependable indicator. Prudence requires re- 
placement every 3 to 4 years regardless of 
appearance. Once a decision is made to dis- 
card equipment, destroy it or completely 
transform it so no one can subsequently use 
it for protective purposes. 

In the teaching of athletes, the first step is 
to instill an awareness of the risks of partici- 
pation. Players need and have a right to 
know the mechanics of catastrophic injury, 
the limited capabilities of equipment, and 
the fact that some injury is inevitable. With 
this information, they will assume more re- 
sponsibility for their own behavior, and be 
less likely to cast blame on others if an injury 
occurs. 



Rules for Player Protection 

Repeatedly emphasize the rules of the 
sport, particularly those designed for player 
protection. Give special attention to those 
rules designed to prevent severe injury (such 
as prohibitions against use of the head in 
football, or intentionally ramming into an 
opponent in baseball) by distributing written 
copies to every player. Teach athletes that 
violation of these rules most often results in 
injury to the violator and also requires them 
to relate back to the coach the substance of 
the rule and its purpose. 

Take care to protect even against such un- 
likely occurrences as seizures, cramps, sys- 
tem arrest, or other physiologic dysfunction 
resulting from exertion when no adult is 
present to render aid. Lack of adequate 
supervision is probably the most common 
historic attack against school personnel; pro- 
9 ;ct against all unsupervised activity. 
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Injury-prevention Clinics 

Coaches must engage in a constant pro- 
gram of continuing education to keep them- 
selves apprised of the latest information in 
training and conditioning. This requires not 
only academic study, but attendance at 
sports medicine and coaching clinics. 

One very important source of information 
is the National Athletic Injury/Illness Report- 
ing System (NAIRS). By enrolling in this 
program, a school receives regular reports 
regarding athletic injury and illness and their 
relationship to equipment, environment, 
and activity. With this information, schools 
and coaches can determine whether some 
controllable factor is creating a risk to 
athletes. To ignore the availability of such 
information would lead to serious problems 
if preventable injury or illness occurs. The 
use of such a program is one more indication 
that the school and coach are using every 
available means to protect athletes. 



Training Personnel 

In the area of medical attention, not 
enough emphasis can be given to the need 
for a certified athletic trainer. Today, there 
are not enough such people in the country to 
fill a job in every school. But until schools 
announce their willingness to hire trainers, 
there will be little incentive for interested 
people to pursue such a career. In the mean- 
time, there are Lr more people available to 
engage in competent athletic training than 
there are positions available simply because 
schools have refused to recognize the need. 

The argument that employment of a 
trainer is not economically possible will meet 
with harsh and unpleasant results in a law- 
suit filed because an athlete was harmed by 
the absence of anyone qualified to deal with a 
serious injury. By expecting coaches to act as 
trainers, schools are exposing themselves to 
liability not only for the improper handling 
of an injury situation, but by failing to dem- 
onstrate total concern for the well-being of 
athletes. Every school must have on its staff a 
person whose sole concern is the health and 
safety of the athletes. 

For schools where there is no trainer avail- 
able, institute special measures for dealing 
with emergencies. The best alternative is a 
paramedic unit. The school must be certain 
that immediately upon the occurrence of in- 
jury a telephone is available and that all 
members of the athletic staff know where to 
call for help. 
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Likewise, it is the school's responsibility to 
be certain that the emergency aid agency is 
aware of the school's needs and of how to 
gain the fastest access to the injured athlete. 
Go to that agency before the school year with 
a map which shows the route to the school 
and the location of various facilities. It also 
would be wise to go through practice exer- 
cises with all members of the athletic staff 
and every potential ambulance driver. The 
school must make the decision where to take 
an injured athlete and give appropriate in- 
structions rather than leaving that decision 
to an ambulance driver. 

Returning Injured Athletes to Practice 

In no instance should a coach make a med- 
ical decision to allow an athlete to return to 
activity after an injury or illness without 
medical advice. Obviously, occasions arise 
when even a layperson can determine that 
continued participation does not pose a 
hazard. But the absolute rule must be, 
"When in doubt, keep the athlete out." 

Receipt of a consent or release form from a 
parent which allows return to activity is not 
adequate pr ji ction for the coach and 
school. Even when the physician has given 
clearance, the coach must be satisfied that 
the player is capable of tolerating every risk 
and stress which is to be expected from the 
activity. 

Use of Effective Public Relations 

One of the surest ways of generating a 
lawsuit arising out of an injury is for coaches 
to refuse to communicate effectively with the 
athletes and their parents, and to allow 
animosity to develop toward the program. It 
is not enough to engage in a public relations 
effort after the injury occurs; then, it may be 
too late. From the first day of practice, par- 
ents and athletes must know that the coach's 
door is always open, that they may express 
their discomforts, ask questions, or make 
suggestions. 

Refusal to communicate may be inter- 
preted as having something to hide; if 
tragedy strikes a family, they are much more 
likely to attack that kind of coaching situa- 
tion. 

It is an important safeguard against litiga- 
tion that the athletic program maintain a 
highly visible profile in the community with 
repeated reminders of the valuable role it 
plays. If the program is respected and appre- 
ciated, thoughts of filing suit against it will be 
q ! ~ss likely to develop. 



Careful attention must be given to the re- 
moval of every unnecessary or unreasonable 
risk from athletic programs. Many drills and 
techniques which were once accepted have 
been found to be dangerous. 

Just as important to protection against liti- 
gation is elimination of anything which 
suggests that it is, or appears to be, unrea- 
sonably dangerous. One of the most com- 
mon problems is vocabulary. Although 
phrases such as "suicide," "crucifixion," 
"hamburger," "meatgrinder," "gauntlet," 
and "punishment drill" have been used over 
the years, the response of parents of an in- 
jured athlete who was involved in such an 
exercise is something quite different. Use of 
such descriptive terms is certainly not essen- 
tial to successful coaching. 

At the start of every season, coaches 
should meet with the parents of athletes as a 
group to explain all that is being done to 
protect their children, from selection of the 
best equipment, to the use of extensive con- 
ditioning exercises to prepare all the athletes 
for participation. 

Financial Burden 

The strongest motivating factor for litiga- 
tion is economic need. Families who suffer 
the tragedy of a catastrophic athletic injury 
are saddled with a horrendous financial 
burden. Inability to meet those demands 
causes parents to turn in desperation to 
lawyers and courtrooms. By providing a 
fund from which to care for the injured child, 
the school will reduce the risk of suit. 

Schools must diligently search for the 
most extensive medical policy and then en- 
courage parents to add a supplemental pol- 
icy for their children who are involved in 
athletics. The author advocates that a special- 
ized program which will provide both medi- 
cal care and maintenance for life is an essen- 
tial step to solving the litigation problem. 

Should a tragic accident occur, the first 
and most important rule is, "Don't panic." 
The best example of creating litigation prob- 
lems by overreacting emotionally to a 
tragedy is the "anguished doctor syn- 
drome," the physician who expresses grief 
for the death or poor result of a patient by 
exclaiming, "If only I had tried . . ." Most 
often, this is not an admission of error, but an 
expression of frustration with the outcome. 
However, it may come back to haunt the 
doctor in the courtroom. 

Similarly, if a coach reacts to a case of 
quadriplegia by lamenting, "If only we had 
spent more time on tackling techniques," or, 
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"I wondered if she was ready to try that 
dismount technique/' the words may some- 
day be used against the coach and school in 
litigation. 

The most dangerous practice following a 
severe injury is to speculate to anyone about 
why or how the tragedy occurred. Facts 
which were observed should be carefully re- 
corded. Any possible evidence which might 
shed light on the situation must be carefully 
and permanently preserved. This includes 
the equipment involved, films or photo- 
graphs of the occurrence, statements of wit- 
nesses, and the identity of all persons pres- 
ent who might be witnesses. 

An immediate report and full cooperation 
must be given to the dealer and manufac- 
turer of any equipment being used, and that 
equipment must be carefully stored away. It 
is especially important not to even remotely 
suggest fault or wrongdoing on the part of 
anyone else. Accusation of anyone may lead 
to litigation against everyone involved. 

Full cooperation should be given to the 
representatives of the manufacturer, once 
assured that they will not ultimately attempt 
to blame the school or coach for the injury. 

It is wise to obtain the advice and counsel 
of a lawyer, but this must be someone with 
particular expertise in athletic injury litiga- 
tion. 



Finally, the public relations effort referred 
to above must be renewed with fervor. Main- 
taining a good rapport with the athlete and 
family is crucial, but community relations are 
also important. The media can play a critical 
role in determining whether a suit will be 
filed. Reminders about the mechanisms of 
injury, the inability to absolutely prevent 
them, and the extensive safety measures 
employed in the school's program are essen- 
tial. 

Effective, widespread education and pub- 
lic relations is one of the solutions to the 
litigation problem. If coaches, athletes, and 
parents know how injuries occur, know that 
some cannot be prevented, but are con- 
vinced that the school and coach have done 
everything in their power to provide a safe 
experience,, athletes will expend greater ef- 
forts to protect themselves, and parents will 
be less likely to employ a lawyer to solve their 
economic problems if an injury occurs. At 
every turn, coaches and schools must dem- 
onstrate that their supreme concern is for the 
health and safety of athletes. 

In short, coaches must give as much atten- 
tion to eliminating the risk of litigation as 
they give to producing a winning program. 
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Athletic Nutrition, Diet, and Q 

Weight Control O 



Kathy Heck, A.T.C. 



Coaches, athletic trainers, and teachers are 
important information sources for athletes 
seeking nutritional advice. In providing such 
information two goals should be kept in 
mind: to assist the athlete in obtaining 
maximum performance through proper diet 
and weight control; to aid the individual in 
the development of good eating habits for 
later life. 

Diet 

There is no perfect athletic diet. In fact, the 
diet eaten by athletes should be just the same 
as for any normal individual — except for an 
increased caloric intake to provide sufficient 
energy for physical activity. The recom- 
mended "balanced diet" developed by the 
National Academy of Science's Food and 
Nutrition Board consists of: 

Dairy Products 

2-4 servings daily 
Fruits and Vegetables 

4 or more servings daily 
Bread and Cereals 

4 or more servings daily 
Meat, Fish, or Poultry 

2 or more servings daily 

Protein 

In addition to the basic four food groups, 
nutritionists have further identified six es- 
sential nutrients: proteins; fats; carbohy- 
drates; vitamins; minerals; water. Actually 
eating the recommended servings pi each of 
the basic food groups ensurf s the individual 
of getting all the essential nutrients except 
water. 

Protein sources include meat, fish, dairy 
products, eggs, soybeans, etc. These foods 
are primarily utilized in the growth arid re- 
Q 'r of tissue and are only a secondary source 




of energy. Therefore, exercise does not 
greatly increase an athlete's daily protein re- 
quirement. A protein intake of one gram per 
two pounds of body weight per day is suffi- 
cient even when attempting to gain weight 
or strength during weight-training pro- 
grams. To assure maximum utilization of 
protein, intake may be distributed through- 
out the day rather than ingesting the day's 
su pply at a single meal. 

Diets consisting of only protein foods may 
pose a hazard to the athlete. Excessive levels 
of protein intake may be toxic since the fixed 
acids of urea and ammonium are byproducts 
of protein metabolism. As waste products, 
these acids circulate in the body until filtered 
by the kidneys and excreted via the urine. 
Thus, an elevated level of waste products in 
circulation may contribute to early fatigue in 
the athlete. The high protein diet also re- 
quires that the individual's fluid intake be 
increased to assist the kidneys in filtering the 
fixed acids from the blood. Protein foods are 
slow to digest taking four to six hours to 
work their way through the stomach and 
upper bowel. For these reasons proteins are 
not the ideal element for pre-game meals in 
athletics. It is far more advantageous to re- 
place the traditional steak and eggs with a 
high carbohydrate content meal. 

Carbohydrates 

Carbohydrates, the sugars and starches, 
compose the cereals and grains, e.g., waf- 
fles, spaghetti, breads, potatoes, etc. These 
foods provide the quickest and most efficient 
source of energy for athletic events. Car- 
bohydrates are easily broken down to glu- 
cose and used for energy or converted to 
glycogen and stored in the liver and muscles. 
Glycogen storage is important to the athlete 
since it determines how long he or she can 
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function prior to exhaustion. The average 
storage equals 1500-2000 calories. The deple- 
tion of stored glycogen is best illustrated by 
the phenomena of "hitting the wall" experi- 
enced by trained marathon runners. This is 
said to occur at the 20th mile of a marathon 
race, or after approximately two hours of 
time. After glycogen stores are depleted, the 
body must rely on energy stored in the form 
offat. 

By loading up on carbohydrates prior to 
competition, performance is not improved, 
but individuals may be able to maintain 
maximum exertion longer. This is of particu- 
lar importance to athletes involved in endur- 
ance sports such as distance running, 
swimming, and cross-country skiing, soccer, 
field hockey, lacrosse, etc. The techniques of 
"carbohydrate loading" have been de- 
veloped to assure maximum precompetition 
glycogen storage. The athlete begins seven 
days prior to competition and completes a 
workout similar to the length of the competi- 
tive event to deplete glycogen storage levels. 
For the next three days a high protein, low 
carbohydrate, diet is eaten and normal 
workouts are completed. Then, during the 
last three days prior to competition the 
athlete switches to a high carbohydrate, low 
protein diet, and the workouts are tapered. 
In this fashion, the athlete attempts to "load" 
glycogen prior to competition. 

Obviously, the "carbohydrate loading" 
has disadvantages: 

• Many athletes are unable to handle the 
toxic effects of high protein intake. 

• The cycle takes a full week and cannot be 
done effectively more than several times 
per year. 

• With an increase in glycogen storage, the 
athlete will also experience an accom- 
panying increase in water storage (2.7 
grams of water per gram of glycogen). 
This resulting increase in body weight 
may be detrimental to many athletes. 

• The actual effects of the "carbohydrate 
loading" technique are questionable. 
Research on its effects is not conclusive, 
and proving that the positive effects are 
not merely psychological may be dif- 
ficult. 

For these reasons "carbohydrate loading" 
is not suggested for all athletes, particularly 
not for team sport athletes playing several 
games each week. But as a practical applica- 
tion, it is recommended that athletes in 
sports requiring a high level of endurance eat 
high carbohydrate content food in the last 
two to three meals prior to competition. This 
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will ensure adequate levels of glycogen stor- 
age without encountering the undesirable 
side-effects of complete "carbohydrate load- 
ing. 

Fats 

When the body does consume all available 
glycogen stores, it switches to a more con- 
centrated type of energy in the form of fat. 
As an energy source, fat provides twice as 
much energy per gram as do carbohydrates, 
but is a much more difficult substance to 
metabolize. It is thought that females are ca- 
pable of metabolizing fat more easily than 
males, and this opens the possibility that 
female runners may have an advantage over 
males in ultra-distance races of 50 miles or 
more. Fats are necessary to the diet as 
sources of the fat-soluble vitamins A, D, E, 
and K and to provide satiety value and taste 
to foods. Dietary sources include oils, butter, 
animal fat, whole milk, fried foods, etc. Be- 
cause high-fat content foods may be difficult 
to digest and slow the gastric emptying pro- 
cess, they should not be a major component 
of precompetition meals. 

Vitamins 

Vitamins are often a source of controversy 
in athletic nutrition. But despite the belief of 
many, there is no data to support the idea 
that performance is enhanced by vitamin 
supplementation. A well-balanced diet 
provides all of the necessary vitamins for 
athletes and non-athletes alike. Supple- 
ments to vitamins are recommended only if 
the daily diet is not of the proper composi- 
tion. In that case a daily multiple vitamin 
supplement may be advised. Excessive in- 
take of the fat-soluble vitamins (A, D, E, K) 
may be harmful since they are stored in the 
body and can build up to toxic levels. Exces- 
sive amounts of water-soluble vitamins (C 
and the B complex) are filtered through the 
kidneys and excreted via the urine on a con- 
tinuous basis. Vitamin C, though when 
taken excessively, can be destroyed within 
the body and result in "rebound deficiency." 

Minerals 

Minerals of particular importance are iron, 
and the electrolytes involved in muscular 
contraction and relaxation, salt and potas- 
sium. Since anemia can be considered a 
stress injury attributed to heavy workouts, 
iron supplementation may be important to 
certain athletes. This maybe particularly true 
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for female athletes who lose iron on a 
monthly basis via menstruation. The electro- 
lyte minerals are lost through perspiration 
and need to be adequately replaced to ensure 
maximum athletic performance. This can be 
achieved by salting food to taste and by regu- 
lar dietary intake. When the athlete is under- 
going extremely heavy workouts, electrolyte 
supplementation may be necessary, either 
by salt/potassium tablets or by commercial 
electrolyte preparations. Caution must be 
used in administering salt tablets to athletes. 
They should be taken or Ay : 

• with meals to avoid stomach upset; 

• with a minimum of 8 ounces of water or 
other fluid to ensure proper water/salt 
concentration in the body; 

• three to four hours prior to activity to 
allow salt to be present in the body dur- 
ing exercise.; 

• at a rate of no more than one tablet per 
six pounds loss of body fluids; this is best 
determined by weighing prior to and fol- 
lowing practice sessions. 

Water 

Water is an often-overlooked nutrient, but 
one that is of extreme importance in ath- 
letics. The normal individual requires a 
minimum of eight glasses (2000 ml) of fluids 
daily. This requirement is greatly increased 
for athletes because of fluids lost through 
perspiration, and dehydration can become a 
serious problem for athletes. Initially, it con- 
tributes to early fatigue and diminished per- 
formance, but dehydration can progress to 
muscle cramps, heat exhaustion, and even to 
the potentially fatal syndrome of heat stroke. 
Since adequate fluid intake is so important, 
unlimited access to water during workouts is 
essential. This is of particular importance in 
warmer climates and in sports where heavy 
protective equipment is worn. It has been 
found that the thirst mechanism is in- 
adequate in assuring the body of proper fluid 
replacement. Therefore, it is useful to keep a 
daily weight chart to monitor fluid losses. 
The athlete should force fluids when the 
day's weight is not equal to the previous 
day's recorded weight. This can seriously 
affect performance, and the loss of one 
pound of body weight equals one pint of 
fluids. 

Pre-game Meals 

As previously mentioned, pre-game meals 
^ should consist of high-carbohydrate foods 
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such as pancakes, waffles, spaghetti, maca- 
roni, potatoes, breads, etc. The meal should 
be eaten three to four hours prior to game- 
time to assure the athlete of the smallest pos- 
sible stomach volume. Fluids can com- 
fortably be taken up to within 20-30 minutes 
before the start of activity. The pre-game 
meal should consist of foods familiar to the 
athlete and the meal should be nonirritating 
and pleasant-tasting. Milk has often been 
considered a poor pre-game beverage, but it 
may be very soothing to the athlete with a 
nervous stomach. Foods and beverages con- 
taining high concentrations of sugar should 
be avoided prior to and during competition. 
This includes candy bars, honey, and dex- 
trose pills. High concentrations of sugar 
draw fluids to the gastrointestinal tract and 
slow gastric emptying. A solution as dilute as 
2.5% glucose will decrease the rate of gastric 
emptying by 10%, Adequate blood sugar 
levels are important, but quantities ingested 
at a rate of greater than 50 grams (3 rounded 
tablespoons) per hour can impair perfor- 
mance. Rapidly consuming large amounts of 
sugar results in insulin being released to 
stabilize the blood sugar level. This results in 
a rapid decrease in the blood sugar level, and 
the body suffers a "roller coaster" effect 
which can lead to early fatigue and weak- 
ness. 

Liquid meals may be useful for athletes, 
either as a dietary supplement for attempting 
to gain weight or as a pre-game meal. They 
may eliminate the dry mouth, abdominal 
cramps, and nausea experienced by athletes 
with pre-contest digestive distress. A liquid 
meal costs far less per serving than the tradi- 
tional steak, and it can be a convenient way 
to feed athletes when playing away from 
home. There is no proof that liquid meals 
enhance athletic performance, but they do 
have advantages that make them useful in 
certain situations. 

Weight Control 

Since 20-30% of the American population 
is overweight, it is safe to assume that 
athletes are not immune from weight control 
difficulties. For athletes, excessive fat is dead 
weight that results in less speed, diminished 
endurance, and lower resistance to injury. 

Height-weight charts are not always an 
accurate means of determining an athlete's 
ideal weight, especially the individual with a 
lot of muscle bulk. A better estimate is the 
body fat percentage which can be estimated 
by underwater weighing or skinfold cali- 
pers. It has been found that body fat percent- 
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age is inversely proportional to maximum 
oxygen uptake. In other words the athletes 
with lower body fat percentages seem to be 
those who can utilize oxygen most effi- 
ciently. The following chart indicates accept- 
able body fat percentages: 

Sex Athletes Desirable Obese 

Male 7-12% 12-15% 20%+ 
Female 12-15% 15-25% 27%+ 

The key to weight control is that caloric 
expenditure must match or exceed caloric 
intake. To achieve this goal, the overweight 
athlete must undergo a permanent change in 
eating habits. One pound of weight gain re- 
sults from the intake of 3,500 unused 
calories. An estimate of daily caloric re- 
quirements is as follows: 





Males 


Females 


To Maintain 


2400 


1900 


To Lose 


1500 


1200 


Light Activ- 


2900 


2400 


ity 






Moderate Ac- 


3700 


3000 


tivity 






Heavy Activ- 


4300 


3600 



ity 



When attempting to lose weight, an 
athlete's intake should never drop below 
1200 calories per day for females and 1500 
calories for males. And weight loss should be 
gradual — no more than 2-3 pounds per 
week. Athletes should be especially encour- 
aged to avoid fasting diets. Such rapid 
weight loss consists of only 35% fat and 65% 
lean body tissue. Therefore, this sort of diet 
is particularly dangerous for athletes and 
growing adolescents. Sensible eating is im- 
portant to any weight control program. Ob- 
viously, if fad diets worked, the constant 
flow of new ones would not exist. Most are 
dangerous, ineffective, and boring. It should 
be a matter of year-round concern; "starving 
down" in pre-season is unwise and un- 
healthy. 

^ 7)ary 

There are no wonder foods or winning 
dietary formulas for the athlete, The basics 
of nutrition are as important as the basic 
skills of the sport itself. Only through proper 
diet and weight control can the athlete 
achieve his or her full potential and develop 
good eating habits for the future. 
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Coping with the Heat Q 
and Humidity 7 

Holly Wilson, A.T.C., Ph.D. I 



With the beginning of either the fall or 
spring sports season, the coach should be 
concerned with environmental conditions of 
heat and humidity, particularly in the mid- 
west and southern regions of the United 
States. While a hot environment poses a 
threat to the active athlete it is not as danger- 
ous as one in which the humidity level is also 
high. In a hot, humid environment the active 
athlete may be unable to maintain the core 
temperature of the body within its narrow 
critical range of 96-108°F. 

The athlete is not only generating body 
heat through activity but also absorbs heat 
from the environment when the atmospheric 
temperature is greater t $an that of the skin's 
surface. The major temperature regulatory 
mechanism of the body is sweating; how- 
ever, as the humidity level increases, indicat- 
ing that the atmosphere is approaching sat- 
uration, cooling through sweating becomes 
ineffective. Sweat must evaporate for cool- 
ing to take place. In a hot, humid environ- 
ment when evaporation of sweat is hin- 
dered, the athlete continues to sweat and 
this is when the individual may get into 
trouble. 

Weight loss during activity is primarily 
fluid loss, not the metabolism of fat. For 
example, if the athlete runs at a rate of 5 mph, 
7.5 cal/kg of body weight/hour would be ex- 
pended. Therefore, an athlete weighing 60 
kg (132 pounds) would expend only 450 
calories if the individual ran for one hour 
without stopping at a rate of 5 mph. One 
pound equals 3500 calories. For every two 
pounds of body weight the athlete loses dur- 
ing activity, one quart of water has been lost. 
This fluid comes from the body fluids so the 
circulatory blood volume decreases as the 
athlete continues to sweat. Heat stress is an 
^embarrassment of the circulatory system. 
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If the athlete loses only 1% of the body 
weight (1.3 pounds in a 132-pound athlete) 
due to water loss, there is some physiological 
impairment — reflex time decreases as does 
strength. Under such a condition, the athlete 
may be more susceptible to injury because 
the individual is unable to react as quickly or 
exert as much force. Of course, the athlete's 
susceptability to injury would increase as 
fluid continues to be lost. At a 3% loss of 
body weight (approximately 4 pounds in a 
132-pound athlete) pulse rate increases as 
does rectal temperature. The reflex response 
continues to decrease and the athlete be- 
comes less mentally alert. The athlete be- 
comes susceptible to heat exhaustion as a 6% 
loss of body weight is approached; however, 
a gray area is entered with a weight loss of 
3-6%. Some athletes will show signs of heat 
exhaustion while in this gray area due to 
individual differences. The signs and symp- 
toms of heat exhaustion are: 

• pale, clammy skin; 

• increase in respiratory rate; 

• muscular weakness; 

• decrease in blood pressure; 

• normal or subnormal body temperature; 

• nausea and vomiting. 

The increased respiratory rate and vomiting 
compound the problem even more because 
both result in additional fluid loss. The 
athlete displaying symptoms of heat exhaus- 
tion should be removed from activity, taken 
to a cooler area, wet clothing removed if pos- 
sible, and fluids administered. The athlete 
may be a candidate for heat stroke, if fluid 
balance is not restored. It is important to 
force fluids for thirst is not a good indicator of 
the athlete's fluid needs. 

The atnlete is susceptible to heat stroke 
when more than 6% of the body weight is 
lost (approximately 8 pounds, in a 132- 
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pound athlete). The signs and symptoms of 
heat stroke are lethargy, lightheadedness, 
dizziness, confusion, vomiting, diarrhea, 
muscle cramps, unconsciousness, and an 
elevated body temperature. In addition, the 
athlete has hot dry skin because the sweating 
mechanism has turned off. The individual 
has lost all the fluid the body can spare 
through sweating in an attempt to regulate 
body temperature. (The critical temperature 
at which brain damage occurs isl08°F.) Every 
attempt must be made to reduce the athlete's 
temperature as quickly as possible, or death 
may occur. The athlete may be placed on a 
chair under a cold shower, submerged in a 
cold whirlpool, sponged off with lukewarm 
water (not alcohol) or cooled with an electric 
fan. Call a physician and ambulance im- 
mediately because, in most cases, the athlete 
is unable to take fluids orally so they must be 
administered intravenously. 

Watch the tall lean participant closely in a 
hot humid environment. This individual 
produces more heat per body area than the 
overweight individual who is carrying excess 
metabolically inactive tissue, fat. However, 
the latter individual does expend additional 
energy lugging around the excess weight. 

To prevent heat stress, acclimatize athletes 
to the environmental conditions in which 
they are going to be active. Acclimatization 
varies according to the time of year, the geo- 
graphical location, and the sports activity. 
Athletes must be conditioned to the temper- 
ature, the humidity, and even the'clothing 
which they are going to wear during partici- 
pation. The physical condition of each 
athlete at the beginning of the season is a 
major contributing factor in susceptibility to 
heat stress. The conditioned athlete con- 
serves body salts (electrolytes) by producing 
a less-concentrated sweat and sweating less 
profusely. Each athlete should engage in an 
individualized off-season conditioning pro- 
gram so he/she can return to school in good, 
if not excellent, physical condition. 

The athlete should begin the conditioning 
program approximately eight weeks prior to 
the season. The program should focus on the 
development of cardiorespiratory fitness, 
both aerobic and anaerobic. The amount of 
participation in each will be determined by 
the sport in which the athlete is going to 
compete. Suggested activities for developing 
cardiorespiratory fitness are running, 
swimming, and bicycling. In addition, the 
athlete should not ignore the development of 
strength through weight-training. Car- 
q diorespiratory fitness activities should be 
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scheduled three days a week and weight- 
training two days a week. 

The athlete should be active at approxi- 
mately the same time that practice will be 
scheduled in the fall or spring. Only in this 
way will the individual become acclimatized 
to the heat and humidity. The athlete should 
wear clothing similar to the school's athletic 
uniform in both fiber content and body area 
covered. 

In the fall or spring, early season practices 
must be progressive to achieve acclimatiza- 
tion. Alternate work and rest periods, but do 
not drag out practices. Make them short and 
hard. Provide plenty of water and allow the 
athlete to take water breaks when desired, 
and not according to the coaches' schedules. 
Do not give salt tablets or a saline solution 
prior to or during activity. The high concen- 
tration of salt in the gastrointestinal tract, as a 
result of ingesting salt tablets or a hypertonic 
saline solution (greater than 0.9%), requires 
dilution before absorption can occur. Con- 
sequently, fluid is withdrawn from the body 
fluids to dilute the salt. A hypotonic solution 
(0.1%) may be used after practice to replace 
the fluid lost during activity; however, salt- 
ing of food regularly will usually replace the 
salt lost in the sweat. The same holds true for 
potassium supplementation especially if 
fresh fruits or vegetables are regularly eaten. 
Items high in potassium but low in calories 
include oranges, grapefruits, apricots, 
watermelons, cantaloupes, tomatoes, ar- 
tichokes, and brussels sprouts. Avocadoes, 
bananas, dates, and raisins are good sources 
of potassium but they are also high in 
calories. Replacement of fluid is the critical 
thing! 

Instead of purchasing a commercial saline 
solution, which tends to be expensive, you 
may make your own with 6 quarts of water, 1 
teaspoon of salt, and a flavoring. This is a 
0.1% saline solution that can be absorbed 
without further dilution in the gastrointesti- 
nal tract. Do not use a flavoring that requires 
the addition of sugar for sweetening. Sugar 
increases the emptying time of the stomach 
and may cause intestinal cramping and 
diarrhea. 

Make use of a weight chart to ensure that 
the athletes are not losing too much fluid and 
approaching chronic dehydration. (See 
Table 1.) Weigh each athlete before practice 
and then immediately after, before the indi- 
vidual has ingested any water (other than 
that during practice). Repeat this procedure 
every day. Each athlete should weigh in (be- 
fore practice) at approximately the same 
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Tabic 1. Weight chart.* 
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•Reprinted with the permission of Cramer Products, Inc. 
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weight every day. An athlete with a water 
loss problem, should be watched closely. 
The individual should prehydrate by drink- 
ing 1-3 quarts of fluid prior to each practice, 
spreading the intake out over several hours. 

If an athlete is unable to regain fluid bal- 
ance between practices the individual is 
more susceptible to heat stress and may be- 
come chronically dehydrated. The signs of 
chronic dehydration are loss of appetite, 
nausea, and diarrhea as well as the loss of 
weight. Prehydration is a necessity with this 
athlete; otherwise dehydration will affect 
vital body processes. For example, if the 
athlete does not have enough fluid the kid- 
neys cannot adequately remove the waste 
products of exertion. In effect, the blood be- 
comes too thick to pass through the kidney 
tubules for cleansing. Consequently, the 
athlete may develop a subclinical uremia . For 
adequate kidney clearance the athlete should 
excrete 1000 to 1500 cc of urine per day. Even 
with prehydration, if the athlete does not 
regain body weight, the individual should be 
withheld from practice and examined. There 
may be a reason other than fluid loss for 
continued weight loss. Usually it is an im- 
proper diet. 



The intensity of each practice should be 
determined by the environmental condi- 
tions, not the coach. Immediately before 
practice, check the temperature and humid- 
ity by calling the local radio or weather sta- 
tion. The following chart should be a guide 
as to the intensity of practice. 

Temperature Humidity Activity 

80-90? F Under70°?o O.K. 

80-9(rF Over70% Caution, rest 

(particularly 
during early 
season). 
Under 70 % Caution, rest. 
Over 70% Shorten 

practice or 
change time. 
Shorten 
practice or 
change time. 
As a rule of thumb, anytime the tempera- 
ture and humidity levels add up to 150 or 
more, curtail the practice, change the prac- 
tice time, or schedule a "chalk talk." By tak- 
ing a few simple precautions heat stress can 
be guarded against and hopefully many 
problems eliminated. 



90-100 5 F 
90-KXTF 
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Emergency Prepa ration* A [j 

Holly Wilson, A.T.C., Ph.D. I 



To borrow a well-known phrase, be pre- 
pared, before an emergency occurs. A pre- 
determined emergency plan should be estab- 
lished and frequently reviewed so that 
everyone involved knows and understands 
what to do when and if an emergency does 



occur. 



Field Set-up 

The activity area should be set up prior to 
every practice and game to deal with the care 
of common injuries. Accept the fact that in- 
juries are part of the game, but those injuries 
that do occur may not seem as disruptive of 
psyche, practice, or the game plan, if pre- 
pared. Chance of injury can frequently be 
minimized by making a daily inspection of 
the playing surface and surrounding area. 
Check fields for holes and debris such as 
glass, metal, and empty cans. In the gym, 
loose boards, wet spots on the floor, nearby 
windows, and wall fixtures that project out- 
ward are just a few of the many hazards that 
may need to be contended with. Equipment 
stored around the edges of the court is usu- 
ally forgotten about but could also be a po- 
tential hazard. 

Water, ice packs, towels, a blanket, 
splints, an arm sling or a tria ilar bandage, 
and a first aid kit should be G, , the sidelines 
for immediate use every time the team takes 
the field or court for a practice or game 
whether it be at home or away. Water may be 
stored in a cooler or in plastic squirt bottles if 
a hose or drinking fountain is not nearby. A 
high impact plastic cooler is superior to the 
styrofoam type. Although more expensive, 
the additional cost is soon justified by its 
longevity. Plastic coolers are available in 2~, 
3-, and 5-gallon sizes. Squirt bottles are not 
as hygienic as paper cups but ease and econ- 
nnriy often "justify" their use. They are easier 



to carry and store if housed in a wire or 
wooden rack. Unfortunately, the plastic- 
coated cardboard carrier in which many 
manufacturers pack a set of six bottles 
quickly deteriorates. A student in a wood- 
shop class can make a rack without much 
difficulty. Throughout the activity period, 
the water supply should be frequently 
checked. Water should be available to the 
athletes according to individual need, not 
the coach's schedule. Provide ice, water, 
paper cups, and towels for the visiting team 
if at all possible. 

Any of the splints commercially-available 
(board, plastic air, cardboard, or ladder), is 
suitable for sideline use. (See Figure 1.) 
Some splints come arranged in sets pack- 
aged in handy carrying kits. Keep in mind, 
however, a suspected fracture should only 
be splinted by someone knowledgeable in 
proper splinting techniques as well as the 
use of the particular splint. A simple non- 
angulated fracture could become a more 
serious injury and possibly an open fracture 
(one with an external wound) when handled 
roughly or improperly. 

It is highly recommended that all coaches 
complete a course in advanced first aid and 
emergency care offered by a local chapter of 
the American Red Cross. 

First Aid Athletic Training Kit 

The first aid athletic training kit need not 
be an expensive medical bag, athletic train- 
ing kit, or compartmentalized paramedic 
case. A simple tool box or fishing tackle box is 
a satisfactory substitute. In the latter in- 
stance, however, one or more of the plastic 



*The copyright for this article has been retained by the 
author. Similar material will appear in a book, Coaches' 
Guide to Athletic Injuries, which has been accepted for 
publication by Human Kinetics Publishers. 
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trays may need to be removed (simply cut 
through the rivets with a metal saw). Ideally 
the case should be tall enough so that bottles 
and spray cans can be stored upright. Do not 
buy a prestocked athletic training kit for 
many of the items are seldom used. 

The kit should be checked after each prac- 
tice and game and, if necessary, restocked. 
Only the person delegated to care for injuries 
should use the items in the kit. Only with 
such a restriction do the contents remain in 
order and readily available in adequate 
amounts. A well-equipped first aid athletic 
training kit should contain the following 
items: 

• Elastic Bandage (cotton)* — at least one 
3-inch, one 4-inch, and one 6-inch ban- 
dage should be packed; if there is room, 
pack another 4-inch bandage. 

• Tape* — carry 2-3 rolls of lV2-inch ath- 
letic tape. It can easily be split to the 
desired width. Add more if needed and 
if space is available. 

• Tape Adherent — it is more economical 
to paint the involved area with liquid 
than to use an aerosol spray. The liquid 
must be stored in an airtight container 
so that the ingredients do not evaporate. 
Apply a lubricant such as petroleum 
jelly around the rim of the jar and the lid 
for ease in removal. A regular paint 
brush may be used for application of the 
adherent. After using the brush, clean it 
with tape remover. Recently, a pump 
spray applicator for tape adherent was 
introduced on the market as an eco- 
nomical alternative to the aerosol spray. 
Similar containers may be found at a 
local hardware store. It may be neces- 
sary to clean the nozzle frequently to 
prevent the adherent from plugging up. 

• Tape Remover — instead of the liquid, a 
box of single, individually packaged 
gauze pads saturated with tape remover 
can be purchased. In the long run, these 
unit dose packages may be more eco- 
nomical and are certainly less messy and 
easier to use. Make sure the athlete 
thoroughly washes the skin with soap 
and waterafter usingany tape remover. 

• Underwrap — pack one roll unless a lot 
of taping is done. (If so, critically exam- 
ine whether all the taping needs to be 
done.) 

• Tape Cutter — if possible always use a 
tape cutter to cut off a strapping. Cut- 
ting through many thicknesses of tape 
quickly makes bandage scissors dull. 

• Bondage Scissors* — stainless steel scis- 
O sors are more expensive than chrome 
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and there is little justification for the 
added expense. The standard size scis- 
sors used in the training room are 7 x k 
inches; however, Sfc-inch ones are use- 
ful when cutting bandages off small 
body parts. Scissors might be available 
at a very nominal cost from government 
surplus. 

• Nail Clippers 

• Tweezers* — splinter forceps available 
from a medical supply dealer are more 
useful than the tweezers found in most 
drugstores. Once again, chrome is fine. 

• Penlight Flashlight* 

• Antiseptic Cleansing Agent* — although 
it is a poor antiseptic, 3% hydrogen 
peroxide is recommended because its 
foaming action may loosen embedded 
debris. Store it in a light resistant amber 
bottle so that the hydrogen peroxide 
does not break down into its component 
parts. 

• Mild Soap* — do not use an antibacterial 
or deodorant soap for cleansing 
wounds. Instead, use a mild soap such 
as Ivory or Camay. 

• Antiseptic Solution — Isopropyl alcohol 
or one of the nonstaining, nonstinging 
iodine derivatives (povidone-iodine) 
such as Betadine is recommended.** 
The latter is more expensive. 
Frequently, either one of these two an- 
tiseptics is used to disinfect a "tool" 
such as a pair of splinter forceps prior to 
use. 

• Antiseptic Cream* — carry a mild, single 
ingredient cream. An ointment has a 
greasy base that seals off the wound and 
may make it more prone to infection. 

• Skin Lubricant — petroleum jelly is 
perhaps the most common and available 
lubricant used in the training room. 

• Sterile Gauze Pads*— 3 x 3-inch pads 
are the mof t useful size; however 4 X 
4-inch pads may be needed to cover 
larger wounds. Cut smaller sizes from 
the larger pads, but keep each pad in the 
protective wrapper while cutting. If tap- 
ing only a few ankles, use 3 X 3-inch 



* Recommended for preparation of a first aid kit only. 

**Most of the microorganisms that enter a wound are 
washed away with a thorough soap and water cleansing 
and those culprits that do remain are easily handled by 
the body's natural defenses. Surface wounds are usu- 
ally better off without any one of the many antiseptics 
found on the drug store shelves. (Deep wounds should 
be left for the physician.) If an antiseptic must be used, 
apply it to the edges of the wound and surrounding 
area, not the open skin, especially if using Isopropyl 
alcohol! 
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pads to protect the heel and lace areas. 
Otherwise, it is more economical to use 
nonsterile gauze sponges or "bubbles/' 
3 x 3-inch squares cut from sheets of air 
bubble packing material. 

• Bandaids* — if economically feasible, 
carry all three strip sizes, 1 x 3-inch 
strips, 3 A x 3-inch strips, and extra 
large. If the budget is limited, omit the 
%-inch (the one-inch strip can be cut 
down to the desired width). Purchase 
bandaids in boxes of 100 or an industrial 
pack to save money. 

• Butterfly Closures or Steri Strips — 
butterfly closures are useful to tem- 
porarily close lacerations. Although 
commercially-available, a butterfly can 
easily be made from a small strip of ath- 
letic tape. (See Figure 2.) Steri Strips are 
often used by physicians to close a lacer- 
ation instead of stitching the wound. 
They are expensive and available only in 
boxes of 100 packets, each packet con- 
taining several strips depending on the 
width. The Vs-inch or V4-inch width is 
most frequently used. Perhaps a local 
physician would donate a packet or two 
as well as give instructions on the 
proper use and application of such clo- 
sures. 

• Gauze Bandages* — conforming, self- 
adhering bandages are easier to use 
than plain gauze bandages but are more 
expensive. Carry a few 2-inch rolls. 



• Analgesic Balm — a water-soluble 
analgesic is recommended instead of an 
oil base one. Regardless, the balm 
should be mild, especially if used for 
analgesic packs. 

• Tongue Depressors — besides being 
used as ointment spreaders, the junior 
size depressors double as temporary 
finger splints. (For injuries to the first or 
second segment, bend the depressor so 
it is curved; otherwise, for injuries to the 
third segment, leave the depressor 
straight. Regardless, pad the splint be- 
fore applying it to the injured finger.) 

• Cotton-tipped Applicators (Sterile)* — 
store the cotton-tipped applicators and 
tongue depressors in a closed container 
to retain theif cleanliness. Some tooth- 
brush holders work well. 

• Hand Mirror — a protective case may be 
made from ?elt. 

• Eyewash (Sterile) — avoid using a prod- 
uct containing boric acid. Boric acid is 
potentially dangerous because, in some 
cases, it has been found to be a systemic 
poison. 

• Contact Lens Wetting Solution 
(Sterile) — different solutions are re- 
quired for hard and soft lenses. 

• Contact Lens Storage Case — many op- 
ticians specializing in contact lens care 
have extra plastic cases in which lenses 

*Recommended for preparation of a first aid kit only. 




^ Figure 2. Pattern for making a butterfly closure. 
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are shipped. If necessary, use these for 
temporary storage of lenses. 

• Towel Squares, Disposable Baby Diap- 
ers, or Combine — for making analgesic 
packs. 

• Adhesive Felt and Foam — Vs- and l k- 
inch thicknesses are the most useful for 
making donuts and other speciality 
pads. 

• Moleskin 

• Vinyl Foam — V4- and 3 /s-inch thick- 
nesses are used for padding bruises 
(contusions) and tender areas. 

• Triangular Bandage or Sling* 

• Safety Pinst 

• Rubber Bandst 

• Needle and Threadt 

© Tampons — be alert to the early warning 
signs of Toxic Shock Syndrome — a high 
fever (usually 102° F or higher), vomiting 
or diarrhea, and a rash that looks like 
sunburn. Avoid brands that incorporate 
a deodorant into the tampon. 

• Aspirin — purchase a small quantity of a 
good house brand. However, there may 
be restrictions from dispensing medica- 
tion by the regulations of the school 
board. 

• Change for a Telephone Call* 

• Lis t of Emergency Phone Numbers* 

• First Aid Manual* 

• Firs t Aid Policies and Procedures* 

It may be necessary to pack two kits. One 
should contain the materials required for 
strapping and padding while the other is 
solely for first aid care. A zippered vinyl gym 
bag is suitable for the strapping and padding 
supplies. 

If possible, supplies should be bought lo- 
cally at the drug store, medical supply com- 
pany, or a sporting goods store. It may be 
necessary to purchase supplies from several 
places for a preference may develop for cer- 
tain brand items. Frequently, local business 
people are more than willing to donate 
supplies to help a team out. For example, a 
local pharmacist may donate new empty 
prescription bottles and capsules to use as 
containers in the first aid athletic training kit. 
(Be sure that every item in the kit is well- 
labeled: name of the product; directions for 
use; precautions; expiration date.) In addi- 
tion, manufacturers of over-the-counter 
products often send pharmacists unit dose or 
trial size samples of new products. Some of 
the products may be suitable for the care of 
athletic injuries. A local camera shop may 
^^nate empty plastic film canisters or plastic 
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slide boxes . Both are useful containers for the 
first aid athletic training kit. 

A few money-saving tips are listed below. 
Undoubtedly some additional ideas may 
arise as a result of a limited budget. 

1. Ice may be available for first aid use 
from a nearby concession stand or 
cafeteria. Buy a bag of ice if necessary 
rather than using commercially-made 
chemical cold packs. The chemical 
cold packs are expensive and they do 
not get as cold or last as long as ice 
packs. If they leak, the chemical may 
cause irritation to the skin, especially if 
a wound is present. Aerosol cold 
sprays are dangerous (frostbite) and 
absolutely unnecessary! Plastic bags 
and ice will suffice for all needs. A 
local grocery store may donate a roll of 
plastic bags used in the fruit and veg- 
etable section. If bags must be pur- 
chased, the heavy duty plastic bags 
with the ziplock closure may be more 
expensive but they outlast flimsier 
bags. The zip closure makes it easy to 
pour out water as ice melts. 

2. Cups for ice massage may be reused. 
Put a tongue depressor or spoon in the 
water before freezing and use it as a 
handle during application. If avail- 
able, small metal juice cans are ideal 
containers for freezing. 

3. Warm wet towels or hot water bottles 
can be used as a superficial heat mod- 
ality in place of a heat pack. A 15-20- 
minute hot shower with the shower 
head aimed at the injured part may 
also be therapeutic; but only if swel- 
ling is controlled. 

4. A hose and a large plastic container 
can be used to simulate a whirlpool. 
When treating a new injury, do not 
direct the flow of the cold water 
against the tender tissue. The force of 
the water can aggravate the sensitive 
area and result in an increase in swel- 
ling. 

5. Plain aerosol shaving cream may be 
used in place of mild soap for cleans- 
ing wounds. Although slightly more 
expensive, the shaving cream is easier 
to use. 

6. Old socks may be used as ice packs. 
Fill the sock with ice and tape the end 



*Recommended for preparation of a first aid kit only. 

tThese loose items may be carried in a plastic con- 
tainer such as a soap box along with nail clippers, 
splinter forceps, and mirror. 
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shut. Store the sock dry in the freezer 
or cooler. Just before use, moisten the 
sock with water and then place it on 
the injury. 

7. Gauze sponges rather than sterile 
gauze pads or cottonballs can be used 
for cleanups such as removing tape 
adherent and tape residue. The 
sponges are not sterile so they should 
not be used to clean wounds. 

8. An applicator for liquid tape adherent 
can be made from a tongue depressor 
and a piece of felt. Staple the felt to the 
end of the depressor. 

9- A convenient container for carrying 
gauze pads in the first aid kit can be 
made from the bottom half of a large 
rectangular plastic medication bottle. 
Ask a local pharmacist to save empty 
bottles and then cut off the upper half 
with a warm sharp knife. Tape the cut 
edge. 

10. Heavy duty plastic bags with a ziplock 
can be used in the first aid kit to keep 
items together, clean, and waterproof. 

11. Used elastic bandages may be avail- 
able from a local hospital. Check with 
the emergency room or orthopedic 
department because used bandages 
are frequently discarded. 

12. Plastic cores from tape rolls can be 
trimmed into a protective covering for 
an injury to the fingernail or toenail. 
Pad the inner surface with adhesive 
foam or a sterile gauze pad. 

13. A plastic bottle rack makes an ideal 
tray for serving water to a team. If the 
slots are labeled with each player's 
name then the same paper cup may be 
repeatedly used by the player so cvps 
can be conserved. Replace the cups 
everyday for each practice and game. 



Emergency Plan 

Even if the proper emergency equipment 
and supplies are readily accessible on the 
sidelines, prompt action is impossible with- 
out a predetermined plan for handling 
emergencies. The plan should be developed 
long before the beginning of the season and 
it should be evaluated frequently and 
changed as necessary. After all, different 
sports practice at different sites, so some 
modification in the plan is required with the 
change of seasons. Personnel from the local 
ambulance service, the team physician, the 
q drainer, the school principal, and the coach- 
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ing staff should all have input in the de- 
velopment of the plan. ^ 

Responbibilities must be delegated accord- 
ing to each individual's capabilities. To exe- 
cute the plan quickly and efficiently, each 
person must know the task assigned to them 
and understand just what is involved to 
carry out the task. Pinpoint critical locations 
beforehand. For example, where is the 
nearest entrance to the field that is accessible 
to aruambulance? If it is a locked gate, will it 
be unlocked during practices and games, or 
will the key be readily accessible? Where is 
the nearest phone? If only a pay phone is 
nearby, the appropriate change must be 
readily available. Tape the coins to the inside 
of the first aid kit along with a list of all the 
emergency phone numbers. Include on the 
list the numbers for the local ambulance or 
rescue squad, hospital emergency room, fire 
department, police department, team physi- 
cian, school health center, school principal, 
etc. Also include the names and numbers of 
those medical specialists who have worked 
with the team. When working with minors, 
carry an emergency care card on each 
athlete. Emergency care cards should in- 
clude the following information: 

• the name and phone number, home and 
business, of parents or guardian; 

• the name and phone number of the fam- 
ily physician; 

• information on allergies and medical 
problems such as asthma, epilepsy, 
diabetes, etc.; 

• faith, religion; 

• a record of injuries incurred by the 
athlete and the corresponding treat- 
ments. 

Telephone calls should be made only by 
the designated individual. If in a school set- 
ting, there may be a set protocol to follow. 
For example, the school district may have a 
contract with one of the local ambulance 
companies for athletic events. Check with 
the school principal or school board to be 
sure that the emergency plan complies with 
any established protocol. 

In an emergency, while the designated in- 
dividuals give first aid, call the ambulance or 
rescue squad, the parents or guardian, and 
the family and/or team physician. When talk- 
ing with the ambulance service, give your 
name and role, the type of injury (head, 
neck, spine, extremity, internal), and the 
exact location of the injured athlete. Also in- 
form the service of the number of the phone from 
which the call is being made. Do not hang up first 
for the service may not have all the required in- 
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formation. Remain at the phone to provide 
any additional information or clarify any 
facts if the service calls back. If the directions 
to the location are complicated and an extra 
person is available, ask the individual to 
meet the ambulance at the point where driv- 
ing is no longer possible, or directions be- 
come confusing. The individual can then di- 
rect the ambulance or rescue squad to the 
injured athlete. If possible, prior to the sea- 
son, review with the ambulance service per- 
sonnel the location of the various playing 
fields and courts and the best access to each. 

With little planning and effort, the athletic 
environment can be made safer. Such pre- 
cautions are well worth the time and effort if 
only one injury can be prevented. It is not 
enough to have a predetermined plan; it 
must be understood, practiced by all, evalu- 
ated frequently, and modified as necessary. 
Furthermore, all coaches should be knowl- 
edgeable not only about the skills of the 
sport, but first aid and CPR techniques as 
well. 

Legal Liability 

It is well worth the time to become familiar 
with the laws of the state regarding the care 
of an injury victim whether employed 
fulltime, paid coach, or unpaid volunteer.^. 
Many states have a Good Samaritan Law 
that protects the individual who stops to 
provide aid to a stricken individual. To be 
protected under this law, however, care 
must be provided that would be equivalent 
to that given by others with similar back- 
grounds in a similar situation. A coach or 
physical education teacher has a responsibil- 
ity to students or athletes to provide a higher 
standard of care than a member of the gen- 
eral public. Both the coach and the physical 
education teacher should have received spe- 
cialized training in first aid. 

First aid techniques are recognized by the 
court as being the accepted standard of care 
to be used in an emergency. There is a big 
difference between first aid and treatment. 
As a first aider, recognize and understand 
this difference. The best safeguard is to know 
personal limitations and provide care accord- 
ingly. Let common sense be the guide. 

Neither a waiver nor the fact that a coach 
might not be paid for services protects him/ 
her from possible liability in the event of an 
injury. The cour* does not recognize waiver 
forms for minors because parents cannot 
sign away the rights of a minor, even when 
the individual is their offspring. Moreover, 
whether paid or not, the coach is responsible 



for the group and must perform competently 
at his/her level of training. 

To be protected as a coach, against a law- 
suit, and more importantly, to protect the 
welfare of athletes, take these precautions: 

• Develop a sense of safety awareness and 
incorporate it in the philosophy of sport: 
just as if it were part of the strategy of 
the game. 

• Maintain equipment and facilities 
through periodic inspection and repair. 
Both should be thoroughly checked be- 
fore activity. Facilities should be 
planned and their use scheduled to 
avoid over-crowding. 

• Require annual medical examinations 
for all athletes. Such exams should be 
scheduled before the beginning of the 
season, early enough to allow for possi- 
ble remediation of any problems uncov- 
ered during the testing. However, the 
time period should not be so long that 
an athlete could be injured before prac- 
tice starts. The medical staff performing 
the examinations should have the final 
say concerning each athlete's clearance 
to participate. Recommendations for 
rehabilitation of specified individuals 
must be carried out before permission is 
granted to practice. (Agency-sponsored 
programs such as Little League Baseball 
or Pop Warner Football should also re- 
quire a signed physical examination 
form from the family physician each 
year.) 

• Keep up to date on the techniques and 
strategic*, of particular sport(s). Be re- 
sponsible and teach athletes how to 
avoid injuries and how to perform in the 
sport. This involves teaching proper 
techniques as well as appropriate use 
and care of protective equipment, pre- 
cautions for weather extremes, and the 
risks of competing when ill, injured, or 
not fully recovered from an injury. 
Proper preparation as a coach includes 
training in first aid techniques (at least a 
course in Standard First Aid and Car- 
diopulmonary Resuscitation.) A course 
in Advanced First Aid and Emergency 
Care is highly recommended. All three 
courses are frequently offered by the 



^Taking this one step further, look into the state laws 
concerning the operation of physical therapy mod- 
alities. If employed at a school where various treatment 
modalities are made available to coaches (and athletes), 
be prepared for a surprise! In many states only physical 
therapists working under the supervision of a physician 
can legally operate such modalities. 
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American Red Cross. If possible, com- 
plete courses in child growth and de- 
velopment, anatomy, and physiology. 

• Schedule competition based on size, 
weight, and skill level of the participants 
rather than age or grade level. Individu- 
als should not be forced into competi- 
tion until physically and mentally pre- 
pared. Equipment fitting should take 
into account size, strength, and skill of 
the participant. Officials should be 
competent so that the intensity of the 
game can be controlled. 

• Arrange with a local physician or group 
of physicians to provide medical cover- 
age for all games and practices. If the 
physician designated as the team physi- 
cian cannot be in attendance at all 
games, arrangements must be made 
with another physician to cover the 
event(s). (If permitted by league rules, a 
certified athletic trainer could cover the 
game(s) in place of a physician.) For 
practices, it may be possible to secure 
the services of an emergency medical 
technician or paramedic. 

• Work closely with the physician and 
other coaches and allied health person- 
nel before the season begins to develop 
first aid policies and procedures for the 
care <j,nd disposition of an injured 
athlete. Make sure that all coaches re- 
ceive a copy of the policies and proce- 
dures and that a copy is included in each 
first aid athletic training kit. Review 
them periodically during the season. 

• Allow sufficient time for conditioning 
prior to the beginning of the competitive 
season. Time must also be permitted for 
the teaching, learning, and practicing of 
new skills. During each practice, 
schedule sufficient time for warm-up, 
cool-down, and water breaks. 

Regardless of the precautions taken, in- 
juries do occur. In some instances, it may be 
difficult to determine whether the injury is 
serious enough to take the athlete out of ac- 
tivity. While it is easy to distinguish between 
a mild and severe injury, the difference be- 
tween a mild and moderate one may be more 
perplexing. When in doubt, lean toward 
conservatism. Treat the injury as the more 



serious one. Think in terms of a long-range 
goal, the well-being of the athlete. The star- 
ter going at half speed with an injury may not 
be as good as the second or third stringer 
going at full speed. Educate athletes about 
the risks of participating when ill or injured. 
No athlete who has been withheld from ac- 
tivity as a result of an injury or illness should 
be permitted to return to practice and/or 
competition without medical clearance. If 
such clearance is not obtained before allow- 
ing the athlete to participate, the coach is 
legally liable if the athlete is reinjured or sus- 
tains another injury as a result of the disabled 
condition. 

Report all injuries. Information gathered 
from these reports is invaluable in identify- 
ing causes. It also implements the develop- 
ment of more effective safety precautions. To 
be useful, injury reports should be filled out 
completely and should include the following 
information: 

• time, date, place, activity; 

• name and address of injured individual; 

• description of injury; 

• mechanism of injury (how it occurred); 

• complaint (the part injured, symptoms); 

• first aid rendered; 

• medical diagnosis and disposition; 

• nature and date of medical clearance for 
return to practice; 

• restrictions; 

• date of medical clearance for unlimited 
return; 

• name, address, and phone number of 
witnesses (2); 

• name and signature of individual mak- 
ing report. 

The last four items of information cannot be 
recorded until after the athlete is examined 
by a physician and released for activity. Keep 
the completed reports on file for ready refer- 
ence if the need arises. 

Everyone involved in athletics should 
have personal liability insurance. In addi- 
tion, if working directly with the athletes, 
everyone should have a thorough under- 
standing of the insurance coverage provided 
by the school or league. It might also be wise 
to check the insurance policy on the car used 
to transport athletes. Coverage of this may 
not be included in personal insurance. 
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NAGWS Sports Medicine 
Medical History Questionnaire 

In terscholasticlln tercollegia te A th letics 

This form will be kept confidential and will be used as supplementary information by the 
examining physician. 

Date of Physical _ — — _ 



Name — Age Height Weight 

last first 

Birthdate Social Security or I.D.# 

School Address Phone 



Parent or Guardian - 



Home Address = City State ^_ Phone 

I am a candidate for the Team 

sport 

Medical History (circle and/or check appropriate answer): 
1. Have you ever been treated for any of the following: 



Yes 


No 


infectious mononucleosis 


Yes 


No 


virus pneumonia 


Yes 


No 


asthma 


Yes 


No 


rheumatic fever 


Yes 


No 


scarlet fever 


Yes 


No 


heart murmur 


Yes 


No 


epileptic seizure 


Yes 


No 


hepatitis 


Yes 


No 


diabetes 


Yes 


No 


sickle cell anemia 


Yes 


No 


illness requiring rest over one week 



during the past year 

If answer is "yes" to any of the above, please provide dates and treatment received for 
the illness. 



3. During the past five (5) years have you received any of the following injuries: 



Yes 


No 


knocked out 


Yes 


No 


concussion 


Yes 


No 


severe headaches 


Yes 


No 


whiplash 


Yes 


No 


pinched nerve 


Yes 


No 


fracture of head or neck 


Yes 


No 


sprained neck 


Yes 


No 


strained neck (muscle involvement only) 



4. If answer is "yes" to any of the above, please provide dates and details. 
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5. Yes No 



Do you have vision in both eyes? 
If no, please give details 



6. Yes No Are you missing a paired organ, e.g., kidneys? 
If yes, please give details 



7. Yes No Do you wear glasses? Regular . Safety frames 

8. Yes No Do you wear contact lenses? Hard Soft 

9. Do you wear any of the following? 



Yes 


No 


permanent bridge 


Yes 


No 


permanent crown or jacket 


Yes 


No 


removable partial 


Yes 


No 


full plate 


Yes 


No 


braces 



10. Indicate if you have had any of the following during the past five (5) years: 



Yes 


No 


fracture 


Yes 


No 


shoulder or throwing arm injury 


Yes 


No 


elbow injury 


Yes 


No 


wrist injury 


Yes 


No 


back injury 


Yes 


No 


knee injury 


Yes 


No 


Osgood-Schlatter's disease 


Yes 


No 


ankle injury 


Yes 


No 


shin splints 


Yes 


No 


menstrual difficulties 


Yes 


No 


surgery 



11. If the answer is "yes" to any of the above, please provide dates and details 



12. Yes No Do you have a pin, screw, or plate in your body as a result of a bone or 
joint surgery? If so, explain 



13. Yes No Do you take any prescribed medications or drugs? If so, explain 



14. Do you have allergies to any of the following: 



Yes 


No 


Penicillin 


Yes 


No 


Sulfa drugs 


Yes 


No 


Tetracycline 


Yes 


No 


Codeine 


Yes 


No 


Aspirin 


Yes 


No 


Darvon 


Yes 


No 


bee stings 


Yes 


No 


Tincture of Benzoin 


Yes 


No 


other 
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15. Yes No Do you carrry insurance that covers you as an athlete? 

Company — 



Address . 
Policy # . 



All of the above questions have been answered completely and truthfuily to the best of my 
knowledge. 

Athlete's Signature 



Parent's/Guardian's Signature - 
Date: 
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Check-in Sheet 

Date — ^ — Name 

Sport ID# 

1. Yes No Have you incurred any injury or illness since your last physical that kept you 
from participating in any sports or recreational activities this summer? 
If yes, please explain the circumstances below: 

Date of injury 

Type of injury 

Body part affected 

How did injury occur? 

Was a physician consulted? Yes No 

Additional information 



Date of illness - 

Type of illness 

Was a physician consulted? Yes No 
Additional information 



2. Yes No Do you have any existing problem(s) that you would like to see a physician 
about? 

If yes, what is the problem(s) 



Emergency Information Cardttt 



Please Print 
Name 



Birthdate. 



Parent's (Guardian) Name- 
Address 



Home Telephone. 



Grade- 



Phone No. of Parent during Day: Father 

In an Emergency, if Parents Cannot Be Contacted: 
Notify 

J (Name) 

Family Doctor 

Preferred Hospital 



Mothet. 



at_ 



(Telephone Number) 

Doctor's Phone — 



Known Allergies . 



Age- 



The team physician, trainer, and coach may apply first aid treatment until the family doctor 
can be contacted. Yes No , 

We give our consent for coaches, trainers, and team physician to use their own judgment in 
securing medical aid and ambulance service in case the parents cannot be reached. 
Yes No 



Date Parent's Signature 



tttReprinted with the permission of Cramer Products, 
Inc. 
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Injury Report 



Name- 



last 

Address — 

Phone 

ID# 



first 



Date of Injury . 



PE 



IM 



Time of Injury- 
Location 

Sport 



Classification: 

Body Part Affected: (check) 

Head 

Neck 

Shoulder 

Back 

Chest 

Hip 

Nature of Injury: (check) 

Severe Cut 

Bruise 

Strain 

Sprain 

Describe How Injury Occurred: 



ATH REC 



Arm 

Elbow 

Wrist 

Hand 

Finger 

Other _ 



Thigh 
Knee 

Lower Leg 

Ankle 

Foot 



Fracture 

Dislocation 

Reinjury 

Other 

Signs and Symptoms: 



Disposition: 

Released 



Student Health- 



Family Physician- 
Hospital 



First Aid Rendered: 

Supplies (Checked Out (Number): 

Elastic Bandages 

Crutches 



Other- 



Name of individual making report 



Returned 



Date. 



Signature 
Witnesses: 



Date 



(1) 


(2) 




Name 

m 


(2) 




Address 
m 


(2) 




Phone 
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Diagnosis: 



Physician's Report 

Recommendations: 



Disposition: Restrictions: 



No practice until (date) Prescription: 

Expected return to competition (date) 

Return appointment (date) 



Signature Date 
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Parent Notification Cardttt 



Date 

Dear Parent: 

has received a 

injury of the Although there is no 

evidence of serious injury at this time, it would be best to follow the instructions given on the 

attached sheet. Please call me at or contact your family physician if you 

have any questions. 



Coach/Trainer 



tttReprinted with the permission of Cramer Products, 
Inc. 
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Over-the-Counter A A 
Non-Rx Drugs | | 

Holly Wilson, A.T.C., Ph.D. 



In athletics performance is often affected 
by the individual's well-being. For example, 
at one time or another during the season, an 
athlete may be afflicted with a cold. The nasal 
congestion that usually accompanies it may 
profoundly affect the athlete's ability to sus- 
tain activity because oxygen exchange is re- 
stricted. Anxiety, travel, or new food experi- 
ences may alter gastrointestinal function 
such that the athletes dtvelop a case of 
diarrhea or constipation. When attempting 
to deal with such problems, it is helpful if the 
coach has a basic understanding of the pros„ 
and cons of self-medication as well as the 
effectiveness of the various classes of medi- 
cation available over the counter to the con- 
sumer. 

Over the past few years self-medication 
has been advocated by the medical profes- 
sion but only if the consumer is informed. 
For only the informed consumer can make 
wise decisions concerning health care. The 
consumer must realize that over-the-counter 
drugs are potentially harmful. In fact, any 
drug, whether it be available over the 
counter or only by prescription is a potential 
poison if improperly used. Many problems 
can be avoided if the medication is taken 
according to instructions — the recom- 
mended dosage at the proper time intervals. 
However, even by taking such precautions 
the unexpected may occur. Adverse drug 
reactions are not uncommon even when 
over-the-counter drugs are administered. 
Children, the elderly, and individuals under 
physical, mental, and emotional stress are 
more sensitive to drugs. For example, 
athletes absorb, distribute, and break down 
drugs faster as a result of their high metabolic 
rate during activity. 

Important factors to keep in mind when 
u ^ing self-medicated are: 



• use the simplest formulation available; 

• check the list of ingredients before pur- 
chasing the product; 

• read the instructions thoroughly before 
taking the medication; 

• follow all instructions; 

• consult a physician if the condition lin- 
gers on. 

Presented in the next few pages is a con- 
cise summary of recommendations concern- 
ing the use of these classes of over-the- 
counter drugs — internal analgesic, anti- 
infectives, and cold remedies. For additional 
information, the reader is urged to consult 
one of the many books now available on 
over-the-counter medication, e.g., The 
Medicine Show published by Consumers 
Union. 



Internal Analgesics 

Internal analgesics are pain relievers and 
aspirin is perhaps the best known represen- 
tative of this widely-used class of over-the- 
counter drugs. Aspirin is a valuable drug for 
its many and varied therapeutic effects. Be- 
sides relieving pain, the drug also reduces 
fever and acts as an anti-inflammatory agent. 

Although the drug is available in a number 
of different formulations, e.g., plain, buf- 
fered, time- released, effervescent, etc., all 
aspirin is the same. Other than brand name, 
the only difference between standard five- 
grain tablets is price. Therefore, purchase a 
good quality house brand of aspirin rather 
than a nationally-advertised brand. How- 
ever, check tablet compactness by looking at 
the bottom of the bottle before purchasing 
the brand. If the tablets are crumbling they 
are not compact enough and will dissolve in 
the mouth. On the other hand, tablets may 
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be too compact and pass through the gas- 
trointestinal tract without dissolving. 

The most common side effect associated 
with regular intake of aspirin is gastrointes- 
tinal upset. Taking aspirin with a full 8-ounce 
glass of fluid and/or meals may alleviate the 
problem. If not, a buffered aspirin may re- 
duce the discomfort enough so that diluting 
the aspirin with fluid is effective. As a last 
resort enteric-coated aspirin, which is more 
expensive, may be tried. The protective coat- 
ing prevents the drug from dissolving until it 
reaches the small intestine where it is ab- 
sorbed with little, if any, discomfort. 

The most effective dose for pain relief is 
650 mg or two five-grain aspirin tablets. Tak- 
ing more tablets does not increase the onset 
or duration of pain relief. 

A high dose of aspirin (8-16 tablets per 
day) is often prescribed following a mus- 
culoskeletal injury to control the inflamma- 
tory process and thus promote healing. Re- 
gardless of whether or not the condition is 
painful, the individual should take the aspi- 
rin as scheduled. A constant level of the 
analgesic must be present in the blood to cut 
down on the inflammation. Ringing in the 
ears or vertigo are two early signs of aspirin 
overdose. These symptoms are reversible by 
simply decreasing the intake of aspirin and 
continuing to take it on schedule. 

When aspirin is prescribed on a regular 
basis, all medication, both prescription and 
over-the-counter, must be reported to the 
physician. Aspirin interacts with a wide 
variety of drugs including some as common 
as Vitamin C. 

If the tablets begin to smell like vinegar 
they are decomposing and should be dis- 
posed. The effectiveness of the drug is only 
slightly changed but gastrointestinal irrita- 
tion increases markedly. 

Individuals who are allergic to aspirin 
may take one of the non-aspirin substitutes 
for pain relief or reduction of fever. Unfortu- 
nately none of the substitutes is an anti- 
inflammatory agent. Therefore the use of 
such substitutes in sports medicine is espe- 
cially limited when the athlete is taking the 
analgesic for its anti-inflammatory effect. 

Acetaminophen is the most common and 
most effective aspirin substitute. It does not 
irritate the stomach so it should be used in 
place of aspirin for pain relief and/or fever 
reduction. Phenacetin has been withdrawn 
from the market because its use has been 
associated with the development of kidney 
q problems. 
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Anti-infectives 

Anti-infectives are those drugs used to 
control the spread of infection in local tissue. 
Included in this class of medications are an- 
tiseptics, antifungals, and antibiotics. 
Whenever the skin is abraded (open) it can 
no longer serve as a protective barrier against 
foreign matter such as dirt, bacteria, fungi, 
etc. Even a drug may be considered foreign 
matter and the application of any drug to the 
open skin may delay healing and/or cause a 
medication dermatitis. 

Read the instructions before applying any 
drug to the skin, particularly if the skin is 
abraded. Follow the instructions carefully 
and discontinue using the drug if any one of 
the following symptoms develop: itching; 
burning; blistering or redness of the skin; 
rash; oozing crusting dermatitis. 

Antiseptics 

Antiseptics are drugs applied to living tis- 
sue to kill or prevent the growth of microor- 
ganisms. However, in most instances, the 
body's own natural defense mechanisms can 
control and destroy the invading organisms. 

The correct method of applying antiseptics 
is around the edge of the wound. Rarely 
should the drug be applied directly to the 
abraded skin. Only surface wounds should 
be treated at home. Treatment of deep 
wounds should be limited to basic first aid 
techniques to control bleeding and prevent 
further contamination and trauma. Evalua- 
tion of the extent of damage is easier for the 
physician when the wound remains un- 
cleaned and untreated. 

Antiseptics are classified by their major 
active ingredient. Only those commonly 
used in home treatment of surface wounds, 
will be discussed. 

Two oxidizing agents are among the most 
useful antiseptics for home treatment. Three 
percent hydrogen peroxide is a poor antisep- 
tic but it is useful for cleaning out contami- 
nated surface wounds. It foams when it 
comes in contact with abraded skin; how- 
ever, it should be applied only after a thor- 
ough cleansing of the wound. The presence 
of organic matter such as blocd, cinders, 
grass, or dirt decreases its effectiveness. 
Hydrogen peroxide should be stored in a 
light-resistant amber bottle for it is very un- 
stable and sensitive to light. It easily breaks 
down into its component parts. In fact, if the 
antiseptic does not foam when it comes in 
contact with abraded skin, it has dissociated. 
The other oxidizing agent recommended for 
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home treatment is povidone-iodine. It is less 
irritating and less toxic than the iodine from 
which it is derived. It also does not stain like 
iodine. Unfortunately povidone-iodine is 
slightly less effective than iodine and is more 
expensive. 

Perhaps the most common antiseptics 
found in first aid kits are two mercureal com- 
pounds — mercurochrome and merthiolate. 
Merthiolate is the stronger of the two. Unfor- 
tunately with the popularity of these two 
drugs neither one is as effective as iodine. 
Furthermore, the effectiveness of these two 
drugs is lessened by the presence of serum 
and tissue proteins which collect at the site of 
tissue damage. 

Surface actr a agents, such as benzal- 
konium chloride, are frequently used as an- 
tiseptics because they do not irritate the skin. 
However, the antiseptics in this group may 
be deactivated during application by cotton, 
soap residue, or cellulose. 

Boric acid is found in many over-the- 
counter products ranging from antiseptics to 
mouthwashes and eyewashes. It is a poor 
antiseptic, but more importantly, it is poten- 
tially dangerous. In some instances, it has 
been found to be a systemic poison. 

The antiseptic that is most effective in 
combating microorganisms and recom- 
mended by pharmacists is Isopropyl alcohol. 
(Povidone-iodine is the antiseptic recom- 
mended for home- or self-treatment.) When 
correctly used it is the least irritating and 
most effective of all antiseptics. Obviously 
Isopropyl alcohol should not be placed di- 
rectly on abraded skin but only around the 
edges of the wound to control the growth of 
microorganisms. 



Antifungals 

Antifungals control the growth and spread 
of fungal infections. Unfortunately many of 
the agents used as antifungals may actually 
aggravate an existing condition. For exam- 
ple, as previously mentioned, Boric acid may_ 
cause systemic toxicity in some individuals 
and the agent is frequently found in some 
products for athbte's foot, a common fungal 
condition. In some cases, the antifungal 
agent may only be strong enough to eradi- 
cate mild cases. Undecylenic acid, an ingre- 
dient in many over-the-counter products for 
athlete's foot, will control a mild case but not 
clear it up. Tolnaftate is the most effective 
antifungal agent for self- medication, yet the 
consumer must pay the price for such effec- 
'veness. Products containing tolnaftate are 



more expensive than those containing other 
antifungal agents. 

Unfortunately to irradicate a case of 
athlete's foot completely, the agent must be 
applied for up to six months, even though 
evidence of the disease is not visible. New 
growths from the spores that remain in the 
area must be controlled. 

Antibiotics 

Antibiotics are topically applied to inhibit 
the growth and reproduction of bacteria. 
Most are highly specific meaning they are 
effective at controlling only certain bacteria. 
Such agents should be used sparingly for a 
strain of bacteria can easily become resistant 
with overuse of the ointment. In addition, 
allergic reactions are not common. 

The antibiotics commonly found in over- 
the-counter ointments are neomycin, baci- 
tracin, and polymyxin B sulfate. .Lie three 
may be found in combination or separately. 
Most often the body defenses can effectively 
control the growth of any bacteria remaining 
in or around the wound following a thor- 
ough cleansing. However, if signs of infec- 
tion (heat, redness, swelling, pain, and point 
tenderness) develop, the individual should 
be immediately referred toa physician. 

Cold Remedies 

The common cold is a self-limiting disease 
which lasts for one to tw$ weeks and is 
caused by a virus. Since there are a multitude 
of viruses that could be responsible foi the 
upper respiratory tract infection characteris- 
tic of a cold, medical science has yet to isolate 
a cure. At this time, the best the consumer 
can hope for is symptomatic relief. 

In attempting to alleviate symptoms, the 
consumer has two choices in self-treatment: 
to use a variety of single ingredient products; 
to use one combination product, frequently 
referred to as a shotgun remedy. The 
rationale behind shotgun remedies is if a 
medication is to be effective at relieving the 
multitude of symptoms associated with the 
common cold, it must contain a little bit of 
everything. In reality, however, there are a 
few drawbacks to such thinking. First, all the 
various ingredients found in a shotgun rem- 
edy may not be needed if the individual is 
not suffering from all the symptoms the rem- 
edy is designed to relieve. Secondly, there 
may not be enough of any one ingredient to 
be therapeutically effective. Thirdly, there is 
a greater chance of an adverse reaction oc- 
curring as the medication becomes more 
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complex. In most instances, it is far wiser, 
therapeutically and economically, foi the in- 
dividual to purchase single-ingredient medi- 
cations and only take those necessary to re- 
lieve the symptoms being displayed. 

Antihistamines and Decongestants 

Nasal congestions is perhaps the chief 
complaint of one who suffers from a cold. In 
seeking relief, the consumer must make a 
decision whether to use an antihistamine or a 
decongestant. With a little basic background 
information, the choice may not be so dif- 
ficult to make. 

The effects of antihistamines are essen- 
tially the same. An antihistamine, as the 
name applies, blocks the release of his- 
tamine. Histamine, as well as several other 
chemical mediators, are released by cells fol- 
lowing invasion of the body by a virus. It is 
these chemical mediators that are responsi- 
ble for the dilation of capillaries in the mucus 
membrane lining the respiratory tract and 
the resulting congestion. Therefore, an an- 
tihistamine is not totally effective at relieving 
a stuffy nose for its target is only one of the 
many chemical mediators. The common 
side-effects associated with the use of an an- 
tihistamine are drowsiness, dry mouth, and 
blurred vision. Obviously in athletics the use 
of such medication should be restricted for 
the athlete should be mentally and physi- 
cally alert when in play. Furthermore, the 
use of antihistamines by an athlete who is 
active in a hot, humid environment may 
predispose that individual to one of the heat 
stress syndromes. Constriction of the super- 
ficial blood vessels interferes with effective 
cooling of the body. 

The congested athlete can find relief from 
the use of decongestants but these products, 
too, are not without problems. The drug may 
be administered, either topically, as a nasal 
spray, or orally. If used .00 frequently a nasal 
spray may actually cause nasal congestion. 
The drug shrinks the mucus membrane so 
effectively that it interferes with the lining's 
protective function. Consequently more 
mucus is secreted so the lining can once 
again trap foreign material on its sticky sur- 
face. This rebound effect occurs each time 
the spray is used so the consumer is just 
perpetrating the condition . A nasal spray 
should be used as directed ror no more than 
2-3 times a day for 3-4 days. Use of a long- 
duration spray decreases the possibility of 
rebound congestion. 
Oral administration of a decongestant 
Q >ses less of a problem. The major side-ef- 
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fects are nervousness and restlessness as 
well as excessive dryness of the nose, mouth, 
and throat. Relief is not as great with ora* 
administration because the drug is carried in 
the blood stream to all the various mucus 
membranes in the body. The action is more 
generalized than with a nasal spray. 

Cough Remedies 

A cough is a protective reflex, therefore it 
should not be eliminated completely, even 
though the cough may not be productive and 
is merely self-perpetuating. A cough 
medicine or antitussive only controls the fre- 
quency and severity of a cough but does not 
alleviate it. 

There are three types of cough medicine 
available to the consumer: central acting 
agents; expectorants; demulcents. Common 
central acting agents are dextromethorphan 
and codeine, the latter being a prescription 
drug. Both are effective in reducing the fre- 
quency and intensity of a cough, but dex- 
tromethorphan is recommended for self- 
treatment. It has none of the side-effects as- 
sociated with the use of the narcotic codeine. 
Expectorants such as ammonium chloride or 
terpin hydrate increase fluid production and 
help mobilize secretions. Demulcents coat 
the irritated tissue and stimulate saliva pro- 
duction. Wild cherry, honey, and licorice are 
common demulcents that are frequently 
found in cough drops. Such preparations, 
however, are no more effective than plain 
hard candy in soothing irritated tissue. 

Prior to purchasing a cough medicine, pay 
particular attention to the percent of alcohol 
in the product. Although alcohol is a depres- 
sant of the central nervous system, it also 
dries up the mucus membrane and would 
thus cause additional irritation. 

In self-treatment the consumer should at- 
tempt to mobilize secretions and sooth the 
irritated tissue by sucking on plain hard 
candy, drinking hot beverages, and inhaling 
steam. In the latter instance, if a vaporizer is 
not readily available, an effective substitute 
can easily be made. Bring a pan of water to a 
boil and then turn off the heating source. 
Place a towel over the individual's head to 
form a tent and thus confine vapors. Instruct 
the individual to breathe deeply. 

Sore Throat Remedies 

Among the common complaints of the 
cold sufferer is a sore throat; however, this 
condition may be of bacterial origin rather 
than viral. It is important to identify the 
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cause particularly if the sore throat lingers on 
for more than 2 clays and/or is accompanied 
by a fever. Sore throats caused by either 
streptococcus or staphylococcus bacteria are 
far more dangerous because complications 
involving the heart or kidneys could arise as 
a result of improper or delayed treatment. 
Fortunately, bacterial infections are not as 
common as viral infections and in most in- 
stances, antibiotics are effective in treating 
them. (Antibiotics are not effective against 
viral infections). If a 10-day course of antibio- 
tics is prescribed by a physician the entire 
amount must be taken to control the disease 
process. Do not stop taking the medication 
just because symptoms improve or disap- 
pear. 

Other than aspirin there are few over- 
the-counter products that are helpful in re- 



lieving the symptoms of a sore throat. To be 
effective the aspirin must be taken orally and 
absorbed into the blood stream. If used in a 
gargle, the inflamed tissue could be easily 
irritated by one of the acid particles in the 
water. Antiseptic gargles and mouthwashes 
may contain alcohol which is an irritant as 
previously explained. Throat lozengers, es- 
pecially those with an antibacterial agent or 
an anaesthetic agent are frequently associ- 
ated with sensitivity reactions . 

In treating a sore throat the consumer 
should avoid all over-the-counter prepa- 
rations other than aspirin and gargle with 
warm salt water. The mixture is made by 
adding Vz teaspoon of salt to 8 ounces or one 
cup of warm water. If the condition persists 
for more than two days or is accompanied by 
a fever, medical attention should be sought. 
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Miconceptions of A Q 
Athletic Injuries | 

Linda Arnold, A.T.C. 



Education of athletic trainers, coaches, 
and athletes is necessary to eliminate the 
misconceptions involving athletic injuries. 
These misconceptions have arisen from cer- 
tain "traditions" among athletes and coaches 
who have previously been misinformed as to 
the proper way to evaluate and treat injuries. 
No longer should athletes be subjected to the 
"walk it off" attitude of coaches. The level of 
competitiveness has advanced tremen- 
dously, and the rate of injuries has also in- 
creased. Without a proper evaluation or a 
knowledge of significant warning symp- 
toms, a very serious symptom may be over- 
looked which could be detrimental to the 
athlete's future. 

It should be noted that if a physician's care 
is needed, it is vital for the athlete to be seen 
by someone with a background and/or inter- 
est in sports medicine. For possible bone and 
muscle injuries, an orthopedic physician 
should be seen; for possible nerve damage a 
neurologist should be seen, and so forth. 
Many general practitioners, or family doc- 
tors, may very well have an inadequate 
background in specific medical problems, 
such as orthopedic problems, which com- 
promise the majority of athletic injuries. 

Prevention of injury is important in all as- 
pects of athletics. There are many injuries 
which cannot be prevented. However, the 
incidence of muscle strains can be reduced 
with proper stretching exercises. Athletes 
are told to "warm-up" before participation. 
This might be interpreted as a means for 
warming up the skin with the use of an 
analgesic balm. These products are skin irrit- 
ants and produce a warm sensation on the 
surface of the skin. Once the skin is warm, 
the athlete thinks he/she is "warmed up" 
and ready to play. He/she has unintention- 
ally been misled and therefore does not un- 
derstand the meaning or purpose of "warm- 



ing up" with proper stretching techniques 
which could prevent a muscle strain. 

Without the care of a certified athletic 
trainer to provide evaluation of injuries 
when they occur, the athletes may be put in 
danger. The coach should have a good back- 
ground in recognizing serious symptoms 
and must know proper first aid procedures. 

For the majority of athletic injuries, the 
basic treatment consists of ice, compression, 
and elevation. Placing heat on a new injury 
or placing the injured area in a hot whirlpool 
will only cause serious complications. Heat 
causes an increase in blood flow which, in 
turn, causes unnecessary swelling in dam- 
aged tissues. Heat may very well be used 
later for rehabilitative purposes, but can only 
complicate the treatment if used when the 
injury initially occurs. 

There are several misconceptions in rec- 
ognizing symptoms of injuries. It is assumed 
by many that if an injured area can be 
moved, it is not fractured. "Broken" and 
"fractured" are both terms used to describe a 
crack or break in a bone. The seriousness of a 
fracture may ran^e from a small crack (hair- 
line fracture) in the bone to a complete break. 
Most fractured areas can be moved; the 
athlete may not desire to move it, but move- 
ment may be possible. Therefore, other 
symptoms of a fracture are much more im- 
portant to consider in this injury evaluation. 

Swelling is another important symptom. If 
swelling does occur, it is assumed that there 
has been significant tissue damage. How- 
ever, swelling cannot be an all-inclusive 
evaluative tool. An athlete may sustain a 
major ligament or tendon tear and develop 
little swelling, or, the athlete may merely 
rupture a superficial blood vessel which re- 
sults in rapid swelling but is actually an in- 
significant injury. The amount of swelling 
cannot be used to measure the seriousness of 



an injury. Proper evaluation of the injury is 
necessary to determine its seriousness. 

As with swelling, pain also cannot be a 
conclusive determining factor in injury eval- 
uations. Athletes differ in levels of pain to- 
lerance as much as they differ in levels of 
skill. An athlete with a major injury may 
experience minimal pain. On the other hand, 
an athlete with a low pain tolerance may 
experience tremendous pain with a minor 
injury. Also, it is often difficult for an athlete 
who has never been injured to distinguish 
the difference between pain and injury. Pain 
can often be a warning signal, but does not 
always signify damage to a body part. 

There is another thing to consider with 
regard to pain after an injury. During an 
injury which results in a complete rupture of 
a ligament, the pain may be intense during 
the injury and then subside somewhat fol- 
lowing the severance of the ligament. If the 
pain subsides and if there happens to be little 
swelling following the injury, the athlete 
may delay seeing a physician and jeopardize 
his/her chance for an adequate recovery. 

It is often felt that the athlete has the right 
to play with an injury if he/she so consents. 
However, proper evaluation procedures 
must take place so that all possible complica- 
tions can be considered before allowing the 
athlete to make this decision. Most schools 
accept the responsibility of seeking a physi- 
cian's care for athletic injuries. Should there 
be any chance of further injury by participa- 
ting with an injury, it would be very inadvis- 
able to leave the decision up to the athlete if 
the attending physician prescribed no par- 
ticipation. So, in fact, the final decision rests 
with the athlete with respect to not playing, 
but should be the physician's decision with 
regard to playing with an injury. 

The appearance of braces and protective 
taping is much more prevalent now in wom- 
en's athletics. It should be strongly advised 
that neither taping nor braces be used with- 
out a specific reason. The theory of "if it 
hurts, tape it up" has got to be eliminated 
from athletics. Taping should only be used to 
restrict a specific movement or to support an 
injured area. If tape is not properly used, the 
athlete can suffer from its use, rather than 
benefit from it. Improperly used taping 
techniques could result in swelling, re- 
stricted circulation, pressure on nerves, tape 
cuts, blisters, etc. Therefore, it becomes nec- 
essary for coaches to receive instructions on 
taping techniques to educate them on this 
common practice. 

Although taping is fairly common, the use 
(j-* braces has become almost as popular. In 
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no way should a brace be placed on an 
athlete without a physician's consent. Braces 
are often placed on athletes for psychological 
support. However, the use of psychological 
"tricks" should be avoided if at all possible. 
Good, sound rehabilitation programs can 
often restore an injured athlete back to a near 
normal condition which may not require the 
use of a brace. 

Recently, a concern in women's athletics 
has been the use of protective equipment to 
further avoid injuries to the "frail" female 
athlete. It is often necessary to use protective 
equipment for specific needs of certain 
athletes. However, to use all the protective 
equipment available would result in an 
athlete being dressed in eye goggles, a 
mouthguard, a neck collar, a sports bra, hip 
pads, knee pads, elbow pads, knee braces, 
ankle braces, etc. Common sense must be 
used to find the best method to prevent in- 
jury in each specific sport. Protective equip- 
ment may, in fact, be a means of prevention, 
but one should not go overboard in this area . 

A commonly mistreated injury among 
athletes is that of a "jammed" finger. The 
traditional treatment has been to im- 
mediately pull the finger. This treatment 
should be strongly avoided. A "jammed" 
finger usually consists of sprained ligaments 
surrounding a joint in the finger. This sprain 
may involve a simple stretching or a com- 
plete rupture of the ligaments. If the liga- 
ments are partially torn, they may be com- 
pletely ruptured by pulling on the finger. An 
injured finger may be the result of a fracture 
in the joint area. It is not possible to eliminate 
the possibility of a fracture without first exa- 
mining an x-ray of the injury. Therefore, it 
should be assumed that a fracture may be 
present. Another possibility involving frac- 
tures of this area is the fact that a piece of 
bone may be chipped off. Manipulation of 
the finger may allow this fragment of bone to 
lodge in the joint. Surgery would then be 
required to dislodge the bone fragment, 
causing this somewhat minor injury to de- 
velop into a major problem. 

The American Medical Association has 
developed a Bill of Rights for athletes. Under 
this Bill, athletes have the right to good 
health supervision. With regard to the 
previously-mentioned misconceptions, this 
right has been violated in many ways. 
Adequate care of athletes, provided by 
educating coaches or securing the services of 
a certified athletic trainer, is the most accu- 
rate way to eliminate these traditional ill- 
advised practices. Athletes have suffered 
long enough from the results of these mis- 
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conceptions. Every effort should be made by 
athletic organizations to provide the best 
possible care for their athletes. 



"Get the Gum ouf ' 

Perhaps the most dangerous misconcep- 
tion among athletes is the concept that chew- 
ing gum will not hinder their performance. 
There has always been concern for the best 
techniques for preventing injuries. How- 
ever, the very act of chewing gum while par- 
ticipating in athletics may cause a very po- 
tential life and death situation. It is very frus- 
trating to see a coach or even an athletic 
trainer pass out gum to a team before a game. 
These same people are often the ones who 
are most concerned about preventing all 
types of injuries, but do not make the effort 
to prevent a possible death. 

Comments such as "I've chewed gum all 
my life while playing and I've never gotten 
choked" do not prevent this type of death. 
Those athletes who have died from this con- 
dition probably felt the same way. This acci- 
dent does not happen often but it only takes 
one time, and a few minutes at that, to kill an 
athlete. Coaches who allow gum chewing 
may have never realized the possible serious 
consequences which could follow. Educa- 
tion of athletes and coaches is essential to 
eliminating this traditional practice. 



Those who feel the risk is slim and con- 
tinue to allow gum chewing should at least 
make the effort to learn the proper tech- 
niques of clearing an obstructed airway. 

The problem with chewing gum develops 
if the athlete gets hit unexpectedly from the 
rear, or if he/she gets knocked unconscious. 
A review of the anatomy of the throat shows 
the location of the airway, or trachea. The 
trachea (A) lies under the skin on the front of 
the neck. The passage for food, the 
esophagus (B) lies behind the trachea. When 
swallowing occurs the epiglottis (C) covers 
the opening of the trachea and prevents food 
from entering the airway. 

An unexpected blow from the rear can 
very easily cause the head to be thrown back, 
straighten the airway, and permit the gum to 
lodge in the airway (D). To dislodge the gum 
from this area, proper techniques in adminis- 
tering the Heimlich Maneuver would be nec- 
essary. 

The American Red Cross currently teaches 
three maneuvers for the removal of airway 
obstructions: back blow; abdominal thrust 
(Heimlich Maneuver); probing the mouth. It 
takes a very short time to learn, but the re- 
sults of its use may mean the difference be- 
tween life or death. It should be emphasized 
that a person receive proper training in this 
technique to fully understand the procedure. 
It must also be noted that this procedure 
should never be practiced on another person 
due to possible internal injuries. 




O "figure 1. Anatomy of the throat. 
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Jewelry Hazards 

Uncommon among men athletes, but very 
common among women athletes, is the 
wearing of jewelry during participation. If 
jewelry is attractive when not playing, why 
would it not be attractive while playing? In- 
dividual team sport participants can most 
likely wear jewelry and have few problems. 
It is very common to see tennis players and 
golfers wearing several pieces of jewelry. 
However, for those athletes in contact sports 
(or any sport for that matter), this practice 
should be avoided. Injuries to the athlete and 
the opponent could very likely occur. 

Rings can cause serious pijpblems when 
the athlete sustains a finger injury. If swelling 
is immediate, the ring most likely would 
have to be cut from the finger. Rings can also 
cause injuries by scraping or hitting an op- 
ponent. Should a ring get caught on some 
piece of equipment, the results could be a 
dislocated or amputated finger. 



Necklaces are a cause of many serious eye 
injuries. This most often happens to an op- 
ponent as a long necklace hits the individual 
in the eye. Should the necklace get caught on 
equipment, an opponent's clothing, or on 
the athlete's hand, etc., an unnecessary in- 
jury could occur. 

One of the most popular trends in jewelry 
now is the use of beads in braided hair styles. 
Although these are felt to be attractive by 
many, they are definite hazards in athletics. 
Like necklaces the longer sets of beads are 
flying objects in an opponent's face and 
should not be permitted in contact sports. 

By not permitting the wearing of jewelry, a 
coach may prevent some very unnecessary 
injuries. Athletes have to contend with the 
threat of many injuries which cannot be pre- 
vented. Therefore every effort should be 
made to eliminate those which can be pre- 
vented. 
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The Female Athlete 

Christine Haycock, M.D., F.A.C.S. 



During the past decade there has been 
much controversy as to just how important 
the anatomical and physiological differences 
are between male and female athletes. In 
general the average female is shorter and 
lighter than the average male. There are ex- 
ceptions to this of course, but the bone struc- 
ture of the female is definitely lighter than 
the male and there is less lean muscle mass. 

A major difference between men and 
women is tho amount of body fat. A typical 
young woman's body has about 25% body 
weight of fat while a young man would have 
about 15%. While athletes of both sexes are 
probably thinner than the average sedentary 
subject, nevertheless this difference persists. 
A female long-distance runner may drop 
down to as low as 7% body fat, while men 
can often drop as low as 5%. 

Another difference is that men have their 
major reproductive organs externally carried 
in the scrotum, whereas women have the 
advantage of having their reproductive or- 
gans carefully protected within the bony 
pelvis. In this sense women are better pro- 
tected for contact sports than men . 

Women's breasts are more developed than 
males, since these organs are basically in- 
tended for the reproductive purposes of 
nursing infants. However, many women 
athletes may have very small breasts and this 
can be an advantage, for example, in a long- 
distance runner. The vulnerability of the 
breast to injury has been grossly overrated 
and, in general, injuries to the breasts are 
minor and of no serious consequence. 

Women have a wider pelvis than men and 
therefore their center of gravity is lower than 
that of men. This can be an advantage or it 
can be a disadvantage. The female athlete 
playing tennis might be more stable in the 
ready position than a male, but on the other 
q hand she would have more difficulty lifting 
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her body off the ground for any type of jump- 
ing activity. *his development of the hips 
becomes more obvious as the female be- 
comes older, hence it accounts for one of the 
reasons why the best women gymnasts are 
usually in their early teens. 

In the past the wider female pelvis and the 
resulting greater angulation of the femur on 
the pelvis had been attributed as the cause of 
increased injuries to women's knees. More 
recently, however, it has been shown that 
these injuries are more likely related to poor 
conditioning than anatomical development. 
With an increase in conditioning programs 
for women, less knee injuries are being re- 
corded. 

Women do tend to be more bowlegged 
than men and this can cause stress to the 
outside of the knees and ankles. A woman 
who is bowlegged should buy shoes that 
cant to the inside to increase pronation, and 
thus avoid knee injuries. On the other hand, 
should a woman be knocked-kneed she 
should find shoes that reduce the pronation 
with a wedge built into the sole to alleviate 
the stress to the inside of the knees, ankles, 
and feet. 

Much has been made of the fact that 
women have more laxity in their joints than 
men. However, there are also many men 
who have "loose" joints which does not pose 
as a great problem providing that a good 
conditioning program is carried out to 
strengthen the joints. It is an advantage for 
the gymnast and the dancer, and with a good 
conditioning program does not lead to any 
more sprained ankles or other difficulties 
than the average male athlete may en- 
counter. 

Back problems in women are more promi- 
nent due to the fact that their spines have a 
greater curvature (lordosis). There is also a 
congenital condition called spondylolisthe- 
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sis in which there is a slippage of the lower 
vertebrae of the spine which, if not recog- 
nized early in the teen years, can lead to 
many problems later in the female athlete, 
particularly for the gymnast. Hence, with a 
good conditioning program and the 
avoidance of such sports as gymnastics this 
individual can perform normally in sports 
not requiring marked flexion of the back. 
Because women do tend to have more back 
problems, and also tend to be a little pot-bel- 
lied, it is extremely important that exercises 
that strengthen the abdominal musculature 
as well as the back muscles be carried out, 
and that attention be paid to posture. 
Women must learn to tuck in their tummies 
and straighten their backs to avoid problems, 
lems. 

Because there is less muscular develop- 
ment in women, clue to less male hormones 
(testosterone), women do not have the upper 
extremity and shoulder strength that most 
men do. This accounts for their difficulty in 
doing pull-ups. Pitching motions in softball, 
particular in the fast pitch variety, can cause 
more problems in women than men for this 
reason, and can result in overuse problems 
such as tendonitis. More recently the lifting 
of weights and the use of various types of 
gymnastic apparatus to increase the upper 
body strength in women have proved to be 
most valuable in the prevention of difficul- 
ties in the shoulders and arms and has in- 
creased performances in women athletes. 

It has been suggested that women should 
be encouraged to enter a sport that was most 
suitable for their own body type. A tall 
skinny woman will do well in track and field 
and fast-moving sports, whereas the 
heavier, squattier type of female would 
probably do better in softball, disc, and jave- 
lin throwing, and other sports in which her 
low center of gravity can be to an advantage. 

It might be wise for the coach or trainer to 
take a careful look at his/her female athletes 
to determine their body types and to antici- 
pate problems that might arise from marked 
lordosis, wide heavy hips, or the lack of 
upper body development and place them 
into training programs to correct any de- 
ficiencies and also pay close attention to the 
type of shoes, for example, that are worn by 
these women. 

Other differences in women are less obvi- 
ous since they are hormonal in nature and 
have to do with the fact that a woman 
menstruates. Women athletes who have 
heavy menstrual cycles may tend to be a little 
anemic so it is important that these women 
£"e supplemental iron during their 
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menstrual period to avoid an iron deficiency 
anemia that could interfere with oxygen up- 
take in endurance sports. A simple blood test 
can determine this and a quick resolution of 
the problem can be made. 

There has been much discussion recently 
over the amenorrhea seen in women athletes 
and con: iderable discussion has ensued as to 
whether or not this is a problem that should 
concern the athlete or not. So far the evi- 
dence has not shown any really deleterious 
effects if the athlete who lessens strenuous 
training resumes her period in a short time. If 
the female athlete does not resume normal 
periods following cessation of heavy train- 
ing, then it is advisable that she see a 
gynecologist and ensure a good hormonal 
balance so that no future problems will oc- 
cur. There certainly is no decrease in fertility 
in women athletes who have undergone 
rigorous training. Positive evidence indi- 
cates that girls who exercise have less prob- 
lems with dysmenorrhea. 

Some recent studies have suggested that 
women on birth control pills may lack certain 
nutrient substances in their bodies and re- 
search is continuing along these lines; how- 
ever, it is generally felt that the athlete who 
eats a well-balanced diet with perhaps a 
mineral and vitamin supplement, particu- 
larly during her menstrual period, is in no 
great danger of this. 

A woman who is large-breasted will prob- 
ably need a good supportive bra to limit the 
motion of the breasts relative to the rest of 
her body since large pendulous breasts can 
definitely throw an athlete off stride, or 
prove to be a detriment to good competitive 
effort. There are many bras now on the mar- 
ket made of a high cotton and low polyester 
mixture which will provide support and 
comfort to obviate the problem. 

Another condition that women are more 
prone to is thyroid disorders. Should there 
be any problems associated with persistent 
weight gain or rapid weight loss, change in 
hair body distribution, excessive sweating, 
etc., it would be wise to have some blood 
tests done to determine if there is any hyper- 
or hypothyroidism present which needs to 
be corrected. 

Women tend to bruise more easily than 
men because they have greater capillary 
fragility. A woman athlete who tends to 
bruise more readily than he' teammeues can 
be placed on supplemental Vitamin C to re- 
duce as much as possible the tendency to 
rupture her capillaries with minor blows. Ex- 
cept for the fact that bruises are nasty look- 
ing, they really pose no serious problems. 
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Pregnancy poses no great restrictions on 
athletic endeavors in the first trimester if the 
women are having an uneventful preg- 
nancy. However, beyond the first trimester, 
it is considered inadvisable for her to en- 
dulge in contact sports. Any other restric- 
tions necessary would have to be determined 
by her physician and the progress of the 
pregnancy. 



Research has indicated 'hat the injuries 
seen in female athletes are really no different 
than those seen in the male except for those 
few directly related to anatomical differ- 
ences. Therefore, with good conditioning 
programs and proper nutrition, the woman 
athlete should have no more difficulties en- 
dulging in sports than her male counterpart. 
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The Growing Athlete 

Holly Wilson, A.T.C. 



The growing athlete is prone to different 
sorts of sport injuries than the mature athlete 
because the individual's musculoskeletal 
system is immature. During childhood and 
adolescence, the skeleton is in a constant 
process of ossification in which cartilage is 
converted to rigid bone. At the end of each 
long bone are growth centers where lon- 
gitudinal growth takes place. It is this ossifi- 
cation process that accounts for such growth. 
The greatest activity in these growth centers, 
and hence the most rapid gains in height and 
limb length, is seen during childhood be- 
tween the ages of 5Vz and 7 and during 
adolescence between the ages of 9 and 12 in 
females and 13 and 15 in males. It is not until 
approximately the mid-teens in females and 
the late teens to the early twenties in males 
that the last of these growth centers close and 
skeletal maturity is attained. Until maturity 
occurs, these growth centers are the weakest 
part of the musculoskeletal system. 

A typical long bone has several growth 
centers. (See Figure 1.) The end of the bone 
including its smooth articular cartilage lining 
is the epiphysis. It is a secondary ossification 
center. Separating the epiphysis from the 
shaft of the long bone is the growth plate or 
physis. The physis is the primary ossification 
center for the bone. It is made up of cartilage 
and it is the area where growth in length 
occurs. Where a muscle attaches to a bony 
prominence, each prominence has a separate 
growth center called an apophysis. The shaft 
of the bone is called the diaphysis and the 
tough membrane covering the entire long 
bone except the smooth articular cartilage 
ends is the periosteum. The periosteum pro- 
tects the underlying bone and houses the 
blood vessels that bring nourishment. 

There are four types of injuries seen in the 
growing athlete that may not be seen in the 
q mature athlete. Three of these injuries in- 
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Figure 1. Growth centers of an immature long 
bone. 

volve the various growth centers: the 
epiphysis; the physis; the apophysis. Con- 
sequently, they are only seen in the growing 
athlete. 

The epiphysis may be traumatized by a 
compression force such as landing from a fall 
or a jump. With impact between the bone 
ends, small pieces may partially or com- 
pletely separate from the epiphysis. As a re- 
sult of complete separation, the chips of bone 
with cartilage float freely within the joint 
space and are called "joint mice." If these 
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chips become symptomatic (cause pain, 
swelling, etc.) and interfere with the func- 
tion of the joint, they may need to be surgi- 
cally removed. Those that remain partially 
attached may eventually reattach and pose 
little, if any, problem. The ankle and the 
knee are common sites for "joint mice." 

The physis or growth plate is susceptible 
to damage from a direct blow or a twisting 
motion. Either force may shear through the 
growth plate and dislocate the epiphysis 
from the underlying shaft of the bone, the 
diaphysis. The injury is called an epiphyseal 
separation and may result in growth compli- 
cations; however, the incidence of such prob- 
lems is low. There are several factors that 
contribute to the development of a complica- 
tion: the age of the athlete; the specific 
growth plate involved; the type of separation 
(one of four grades); the immediate medical 
attention given. Grade one or two epiph- 
yseal separations rarely result in loss of limb 
length, angular deformity, or joint malfunc- 
tion. 

A muscle tendon may be torn loose (av- 
ulsed) from its attachment at an apophysis as 
a result of pivoting, running, jumping, or 
twisting. At an apophysis, the muscle ten- 
don attaches to cartilage which is not as 
strong as an attachment directly into the 
periosteum and underlying bone. Further- 
more, during the adolescent growth spurt, 
flexibility is outgrown approximately every 
six months. The bones elongate so rapidly 
that the muscles and ligaments cannot keep 
up. Consequently, the individual is inflexi- 
ble and prone to muscle injury. The damage, 
however, may be an avulsion of an 
apophysis rather than to the muscle, mus- 
culotendinous junction, or tendon as seen in 
the mature athlete. Common sites for such 
avulsions are the hamstrings from the ischial 
tuberosity, the iliopsoas from the lesser 
trochanter of the femur, the rectus femoris 
from the anterior inferior iliac spine, and the 
abdominals from the iliac crest. The inci- 
dence of such injuries can be decreased by 
working on a daily statis stretching program 
and thoroughly warming up prior to each 
activity session. 

The fourth type of injury is the stress frac- 
ture which one sees more frequently in the 
6-21 age group than in the mature athlete. As 
the name implies, stress fractures are the 
result of repetitive stress causing an eventual 
breakdown of bony structure and hence, an 
incomplete fracture. If the athlete continues 
the repetitive activity, the stress fracture may 
become a complete fracture. Another frac- 
g re that may also be seen in this age group is 
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a pathological fracture. Such a fracture oc- 
curs where there is a defect in the growing 
bone. The force causing the injury is usually 
insignificant but the weakened structure is 
unable to withstand the stress. 

In the growing athlete, the musculo- 
skeletal system appears to be vulnerable. Yet 
there are certain anatomical and physiologi- 
cal characteristics of the youthful system that 
provide some compensation for and protec- 
tion against trauma. The bones of the grow- 
ing athlete are porous, that is, they bend 
with the force, absorbing and dissipating the 
impact rather than resisting it like the strong 
rigid bones of the mature athlete. Such a 
bone can bend to a 45° angle or more before 
breaking. If the bone does break, the break is 
usually incomplete, a greenstick fracture. If it 
does not break, the bone will straighten out 
but not completely. Medical care should be 
sought, for this injury is also considered to be 
a type of fracture called a bend fracture. The 
periosteum, the membrane covering the 
bone, is thicker and stronger in growing 
athletes. It has greater potential for repair 
and replacement of damaged cells because it 
has more bone-forming cells. In addition, it 
has a better blood supply to accomodate 
healing as well as growth. Consequently, 
healing is more rapid, but the time required 
for mending increases with each year of age. 
Nonunion of fractures is almost unheard of 
in this age group. Fractures in growing 
athletes are more stable than in the mature 
athlete. The tough periosteum resists tearing 
and the break is often incomplete so there is 
less play, if any, in the broken bone ends. As 
a result, involvement of the adjacent blood 
vessels and nerves is not as common. Fi- 
nally, fractures in growing athletes have a 
tendency to remodel. The body attempts to 
correct any discrepency in bony configura- 
tion resulting from a fracture. Remodelling, 
like the healing rate, is inversely related to 
age. Furthermore, the closer the injury site is 
to the physis or growth plate, the more likely 
it is that remodelling will occur. 

Musculoskeletal injuries in growing 
athletes should be treated conservatively 
until the possibility of growth center in- 
volvement is ruled out. Dislocations and iso- 
lated ligament tears are uncommon in this 
age group because ligaments are stronger 
than the growth centers. With an injury to 
the physis or growth plate, pain and/or de- 
formity will be immediately localized above 
or below the joint, not at the joint space. The 
growing athlete may have difficulty pin- 
pointing the pain, for it is often referred to 
other parts of the body. Be sure to check all 
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the areas identified by the athlete as being 
painful. 

Treat all suspected epiphyseal separations 
as if they were fractures. Apply compression 
with a wet elastic bandage and splint the 
involved joint as well as the adjacent joints. 
Place an ice pack over the area and elevate 
the part. Keep the ice pack in place for no 
more than 20-30 minutes. (Ice may be applied 
again and repeated in IV2-2 hour intervals.) 
Make arrangements for the athlete to be seen 
by a physician. 

Although the musculoskeletal system of 
the growing athlete is immature, the inci- 
dence of serious injury to the system, includ- 



ing injuries to the growth centers, is not 
high. The growing athlete, t irticularly the 
younger one, does not usu? M y have the size 
and strength to generate enough force to 
cause serious injury. This is important, for 
during periods of rapid growth when the 
muscles and ligaments are outgrown, the 
muscles do not have the strength to protect 
the musculoskeletal system from trauma. 
Furthermore, it must be realized that there 
are risks involved in mos! of the activities in 
which children engage. In fact, the activity 
would not be considered fun unless some 
element of daredevilry was a part of the activ- 
ity. 
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Mouthguards in Athletics 

The NAGWS Athletic Training Council 
strongly endorses the use of mouthguards in 
athletics. Adopting regulations requiring 
mouthguards to be worn has resulted in 
dramatic decreases in mouth, tooth, and 
head injuries in men's football and ice hoc- 
key. Not only do mouthguards provide pro- 
tection for the teeth, gums, and lips, but.they 
also can be' instrumental in absorbing the 
concussive forces of a blow to the head, neck, 
or face. The protection a mouthguard 
provides may be significant enough to pre- 
vent and/or to reduce the severity of head 
injuries in athletics. • j 

Prosthetics and Protective Equipment 

Integrating students with handicapping 
conditions and development of new prosthe- 
tic and protective devices, has raised concern 
among coaches, trainers, and physical edu- 
cators in regarding the legality of such de- 
vices in competitive athletics. If weiaring a 
prosthetic or a protective device enables an 
individual with a handicapping condition or 
a previously-injured athlete to compete 
safely, he or she cannot be denied competit- 
ive opportunities because such devices are 
required. 

An athlete must first receive medical ap- 
proval to participate in his or her chosen 
sport; devices worn must be in accordance 
with state or local athletic governing body 
rules and rules of the sport itself. The 
prosthetic or protective device must pose no 
hazard to the athlete, his or her teammates, 
or opponents. Protective devices such as 
knee braces containing metal parts (includ- 
ing Lenox-Hill knee braces), metal or ortho- 
plast splints, plaster, fiberglass, or silicone 
fRTV-11) casts, felt, and foam rubber protec- 
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tive padding are all used to protect injured 
body parts. Such devices should not be al- 
lowed if they are dangerous to the athlete, 
his or her teammates, and opponents. Nor is 
it acceptable for wearers ,of prosthetic or pro- 
tective devices to gain an athletic advantage 
via the device itself. All such devices must be 
well-padded so as to avoid presenting a 
nonyielding or dangerous, harder-than- 
the-human-body-itself, surface to the indi- 
vidual's teammates or opponents. Most 
items, when covered with approximately 
one-half inch of close-cell slow recovery 
foam rubber, pose no hazard to other partic- 
ipants. 

Lacrosse Injuries 

Those familiar with the sport of lacrosse 
remember a day when the men's and wom- 
en's style of play were entirely different. 
Traditionally, the men play a hard-hitting, 
contact game. For them protective gear is 
both needed and required. In the past, wom- 
en'sjacrosse had been a game'of skill, speed, 
and finesse. Yet now, with women becoming 
increasingly competitive, the style of play is 
changing. Injuries, particularly to the head, 
face, and upper body, have increased as 
body and stick contact has become more fre- 
quent. The option of requiring protective 
equipment in the women's game is being 
more frequently discussed . 

We, the members of NAGWS Athletic 
Training Council, feel that the injury situa- 
tion in women's lacrosse must be closely 
monitored in future years. We endorse the 
following: 

1. Upgrade the quality of coaching and 
officiating by more frequent and more 
comprehensive clinics and instruc- 
tional sessions offered by NAGWS/ 
USWLA. Included should be informa- 
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Hon concerning proper conditioning, 
correct skill execution, safe playing 
areas rind equipment, rule, interpreta- 
tions, etc. 

2. Provide for stricter rule enforcement of 
existing rules, including the use of yel- 
low (warning) and red (suspension) 
cards for dangerous checking, barricad- 
ing, and face-checking. Offending 
players and their teams must be re- 
sponsible for their dangerous actions. 

3. Consider rule changes to reduce poten- 
tially injurious situations frorri develop- 
ing, i.e., stricter and more explicit 
wording of rules concerning stick- 
checking, face-checking, and barricad- 
ing, etc. 

4. Carefully monitor injury statistics via 
NAIRS and surveys of individual in- 
stitution injury records through 
NATA-certified trainers. 

.5. An effort should be made on thfe part of 
players, coaches, trainers, fans, and 
athletic administrators to maintain the ,J 
beauty and integrity of women's la- 
crosse. 

6. Mouthguards should be worh to reduce 
or prevent the incidence of injury to" J 
teeth, gums, mouth, etc. 

Suggested Preparation for Emergency 
Situations during Practice and 
Competition 

Equipment that should be readily accessible 
in a nearby training room or storage room for 
all practices and games in field hockey, vol- 
leyball, basketball, gymnastics, Softball, 
swimming and diving, and track and field is 
listed below: 

• stretcher; 

• spine board*(short) with neck traction 
unit (if unit is unavailable, substitute 4 
five-pound sandbags); 

• blanket; 

• crutches; 

• cervical collar; 

• arm sling (a large muslin triangular 
bandage with two safety pins may be 
substituted). 

Equipment that should be readily available 
on the field or court for all practices and 
games in any sport is listed below: 

• splints — board, plastic air, cardboard, 
or ladder; 

• ice with small plastic bags; 

• towels; 

• elastic wraps— 3", 4", 6"; 

• water — drinking fountain, cooler, hose, 
plastic squirt bottles; 



• first aid kit. 

Items suggested for the first aid kit: 

• variety of tape; 

• tape adherent; 

• tape remover; 

• underwrap; 

• tape cutter; 

• bandage scissors; 

• nail clippers; 

• tweezers; 

• pen light; 

• cleansing agent; 

• alcohol or substitute; 

• Hydrogen Peroxide; 

• first aid cream; 

• petroleum jelly (Vaseline); 

• sterile gauze pads— 3" x*3", 4" x 4"; 

• band aids 1-3, 3 A" x 3", extra large; 

• gauze rolls — 2"; 

• analgesic — mild; 

• gauze sponges — 3" X 3"; 

• tongue depressors; 

• cotton-tipped applicators; 

• ammonia capsules; 

• hand mirror; 

• ophthalmolic solution — sterile; 

• contact lense wetting solution — sterile; 

• combine; 

• felt; 

• foam— V4", 3 /8"; 

• elastic wraps — 4"; 

• safety pins; 

• rubberbands; 

• needle and thread; 

• tampons; 

• aspirin.** 

In addition, the trainer or coach covering a 
sport should: 

1. Know where the nearest phone is lo- 
cated. 

2. Have $.20 taped to the first aid kit for 
use in a pay phone. 

3. Carry a first aid emergency care man- 
ual. 

4. Know procedure for securing ambu- 
lance service. 

5. Post all emergency phone numbers, in- 
cluding the team physician's on the in- 
side of the first aid kit and adjacent to 
the phone in the training room and/or 
office. 

6. Carry the telephone numbers of each 
athlete's parents or guardian if working 
with minors. 



*OnIy to be used by trained medical or paramedical- 
personnel. 

**Ability to dispense medication, including aspirin, 
may be prohibited by school regulations. 
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